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Chapter 173-201A

Chapter 173-201A WAC
WATER QUALITY STANDARDS FOR SURFACE WATERS 

OF THE STATE OF WASHINGTON

WAC 
173-201A-010 Introduction.
173-201A-020 Definitions.
173-201A-030 General water use and criteria classes.
173-201A-040 Toxic substances.
173-201A-050 Radioactive substances.
173-201A-060 General considerations.
173-201A-070 Antidegradation.
173-201A-080 Outstanding resource waters.
173-201A-100 Mixing zones.
173-201A-110 Short-term modifications.
173-201A-120 General classifications.
173-201A-130 Specific classifications—Freshwater.
173-201A-140 Specific classifications—Marine water.

173-201A-160 Implementation.

173-201A-010WAC 173-201A-010  Introduction. (1) The purpose of
this chapter is to establish water quality standards for surface
waters of the state of Washington consistent with public
health and public enjoyment thereof, and the propagation and
protection of fish, shellfish, and wildlife, pursuant to the pro-
visions of chapter 90.48 RCW and the policies and purposes
thereof.

(2) This chapter shall be reviewed periodically by the
department and appropriate revisions shall be undertaken.

(3) The water use and quality criteria set forth in WAC
173-201A-030 through 173-201A-140 are established in con-
formance with present and potential water uses of the surface
waters of the state of Washington and in consideration of the
natural water quality potential and limitations of the same.
Compliance with the surface water quality standards of the
state of Washington require compliance with chapter 173-
201A WAC, Water quality standards for surface waters of the
state of Washington, and chapter 173-204 WAC, Sediment
management standards.
[Statutory Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-
201A-010, filed 11/25/92, effective 12/26/92.]

173-201A-020

WAC 173-201A-020  Definitions. The following defi-
nitions are intended to facilitate the use of chapter 173-201A
WAC:

"Action value" means a total phosphorus (TP) value
established at the upper limit of the trophic states in each
ecoregion. Exceedance of an action value indicates that a
problem is suspected. A lake-specific study may be needed to
confirm if a nutrient problem exits.

"Acute conditions" are changes in the physical, chemi-
cal, or biologic environment which are expected or demon-
strated to result in injury or death to an organism as a result of
short-term exposure to the substance or detrimental environ-
mental condition.

"AKART" is an acronym for "all known, available, and
reasonable methods of prevention, control, and treatment."

AKART shall represent the most current methodology th
can be reasonably required for preventing, controlling, 
abating the pollutants associated with a discharge. The c
cept of AKART applies to both point and nonpoint sources
pollution. The term "best management practices," typica
applied to nonpoint source pollution controls is considere
subset of the AKART requirement. "The Stormwater Ma
agement Manual for the Puget Sound Basin" (1992), may
used as a guideline, to the extent appropriate, for develop
best management practices to apply AKART for storm wa
discharges.

"Background conditions" means the biological, chem
cal, and physical conditions of a water body, outside the a
of influence of the discharge under consideration. Bac
ground sampling locations in an enforcement action would
up-gradient or outside the area of influence of the dischar
If several discharges to any water body exist, and enfor
ment action is being taken for possible violations to the st
dards, background sampling would be undertaken imme
ately up-gradient from each discharge. When assessing b
ground conditions in the headwaters of a disturbed waters
it may be necessary to use the background conditions 
neighboring or similar watershed as the reference conditio

"Best management practices (BMP)" means physic
structural, and/or managerial practices approved by 
department that, when used singularly or in combination, p
vent or reduce pollutant discharges.

"Biological assessment" is an evaluation of the biolog
cal condition of a water body using surveys of aquatic co
munity structure and function and other direct measureme
of resident biota in surface waters.

"Bog" means those wetlands that are acidic, peat for
ing, and whose primary water source is precipitation, with 
tle, if any, outflow.

"Carcinogen" means any substance or agent that p
duces or tends to produce cancer in humans. For impleme
tion of this chapter, the term carcinogen will apply to su
stances on the United States Environmental Protect
Agency lists of A (known human) and B (probable huma
carcinogens, and any substance which causes a signifi
increased incidence of benign or malignant tumors in a s
gle, well conducted animal bioassay, consistent with t
weight of evidence approach specified in the United Sta
Environmental Protection Agency's Guidelines for Carcin
genic Risk Assessment as set forth in 51 FR 33992 et seq
presently published or as subsequently amended or rep
lished.

"Chronic conditions" are changes in the physical, che
ical, or biologic environment which are expected or demo
strated to result in injury or death to an organism as a resu
(11/18/97) [Ch. 173-201A WAC—p. 1]
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repeated or constant exposure over an extended period of
time to a substance or detrimental environmental condition.

"Created wetlands" means those wetlands intentionally
created from nonwetland sites to produce or replace natural
wetland habitat.

"Critical condition" is when the physical, chemical, and
biological characteristics of the receiving water environment
interact with the effluent to produce the greatest potential
adverse impact on aquatic biota and existing or characteristic
water uses. For steady-state discharges to riverine systems
the critical condition may be assumed to be equal to the 7Q10
flow event unless determined otherwise by the department.

"Damage to the ecosystem" means any demonstrated or
predicted stress to aquatic or terrestrial organisms or commu-
nities of organisms which the department reasonably con-
cludes may interfere in the health or survival success or natu-
ral structure of such populations. This stress may be due to,
but is not limited to, alteration in habitat or changes in water
temperature, chemistry, or turbidity, and shall consider the
potential build up of discharge constituents or temporal
increases in habitat alteration which may create such stress in
the long term.

"Department" means the state of Washington department
of ecology.

"Director" means the director of the state of Washington
department of ecology.

"Drainage ditch" means that portion of a designed and
constructed conveyance system that serves the purpose of
transporting surplus water; this may include natural water
courses or channels incorporated in the system design, but
does not include the area adjacent to the water course or
channel.

"Ecoregions" are defined using EPAs Ecoregions of the
Pacific Northwest Document No. 600/3-86/033 July 1986 by
Omernik and Gallant.

"Fecal coliform" means that portion of the coliform
group which is present in the intestinal tracts and feces of
warm-blooded animals as detected by the product of acid or
gas from lactose in a suitable culture medium within twenty-
four hours at 44.5 plus or minus 0.2 degrees Celsius.

"Geometric mean" means either the nth root of a product
of n factors, or the antilogarithm of the arithmetic mean of the
logarithms of the individual sample values.

"Ground water exchange" means the discharge and
recharge of ground water to a surface water. Discharge is
inflow from an aquifer, seeps or springs that increases the
available supply of surface water. Recharge is outflow down-
gradient to an aquifer or downstream to surface water for
base flow maintenance. Exchange may include ground water
discharge in one season followed by recharge later in the
year.

"Hardness" means a measure of the calcium and magne-
sium salts present in water. For purposes of this chapter,
hardness is measured in milligrams per liter and expressed as
calcium carbonate (CaCO3).

"Irrigation ditch" means that portion of a designed and
constructed conveyance system that serves the purpose of
transporting irrigation water from its supply source to its
place of use; this may include natural water courses or chan-

nels incorporated in the system design, but does not incl
the area adjacent to the water course or channel.

"Lakes" shall be distinguished from riverine systems 
being water bodies, including reservoirs, with a mean det
tion time of greater than fifteen days.

"Lake-specific study" means a study intended to quant
existing nutrient concentrations, determine existing char
teristic uses for lake class waters, and potential lake uses.
study determines how to protect these uses and if any use
lost or impaired because of nutrients, algae, or aquatic pla
An appropriate study must recommend a criterion for to
phosphorus (TP), total nitrogen (TN) in µg/l, or other nutrient
that impairs characteristic uses by causing excessive a
blooms or aquatic plant growth.

"Mean detention time" means the time obtained 
dividing a reservoir's mean annual minimum total storage
the thirty-day ten-year low-flow from the reservoir.

"Migration or translocation" means any natural mov
ment of an organism or community of organisms from o
locality to another locality.

"Mixing zone" means that portion of a water body adj
cent to an effluent outfall where mixing results in the dilutio
of the effluent with the receiving water. Water quality criter
may be exceeded in a mixing zone as conditioned and p
vided for in WAC 173-201A-100.

"Natural conditions" or "natural background levels
means surface water quality that was present before 
human-caused pollution. When estimating natural conditio
in the headwaters of a disturbed watershed it may be ne
sary to use the less disturbed conditions of a neighboring
similar watershed as a reference condition.

"Nonpoint source" means pollution that enters a
waters of the state from any dispersed land-based or wa
based activities, including but not limited to atmospheric de
osition, surface water runoff from agricultural lands, urba
areas, or forest lands, subsurface or underground source
discharges from boats or marine vessels not otherwise re
lated under the National Pollutant Discharge Eliminatio
System program.

"Permit" means a document issued pursuant to RC
90.48.160 et seq. or RCW 90.48.260 or both, specifying 
waste treatment and control requirements and waste 
charge conditions.

"pH" means the negative logarithm of the hydrogen i
concentration.

"Pollution" means such contamination, or other alte
ation of the physical, chemical, or biological properties, 
any waters of the state, including change in temperatu
taste, color, turbidity, or odor of the waters, or such discha
of any liquid, gaseous, solid, radioactive, or other substa
into any waters of the state as will or is likely to create a n
sance or render such waters harmful, detrimental, or injuri
to the public health, safety, or welfare, or to domestic, co
mercial, industrial, agricultural, recreational, or other legi
mate beneficial uses, or to livestock, wild animals, birds, fis
or other aquatic life.

"Primary contact recreation" means activities where
person would have direct contact with water to the point
complete submergence including, but not limited to, skin d
ing, swimming, and water skiing.
[Ch. 173-201A WAC—p. 2] (11/18/97)
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"Secondary contact recreation" means activities where a
person's water contact would be limited (wading or fishing)
to the extent that bacterial infections of eyes, ears, respiratory
or digestive systems, or urogenital areas would normally be
avoided.

"Shoreline stabilization" means the anchoring of soil at
the water's edge, or in shallow water, by fibrous plant root
complexes; this may include long-term accretion of sediment
or peat, along with shoreline progradation in such areas.

"Storm water" means that portion of precipitation that
does not naturally percolate into the ground or evaporate, but
flows via overland flow, interflow, pipes, and other features
of a storm water drainage system into a defined surface water
body, or a constructed infiltration facility.

"Storm water attenuation" means the process by which
peak flows from precipitation are reduced and runoff veloci-
ties are slowed as a result of passing through a surface water-
body.

"Surface waters of the state" includes lakes, rivers,
ponds, streams, inland waters, saltwaters, wetlands and all
other surface waters and water courses within the jurisdiction
of the state of Washington.

"Temperature" means water temperature expressed in
degrees Celsius (°C).

"Treatment wetlands" means those wetlands intention-
ally constructed on nonwetland sites and managed for the pri-
mary purpose of wastewater or storm water treatment. Treat-
ment wetlands are considered part of a collection and treat-
ment system, and generally are not subject to the criteria of
this chapter.

"Trophic state" means a classification of the productivity
of a lake ecosystem. Lake productivity depends on the
amount of biologically available nutrients in water and sedi-
ments and may be based on total phosphorus (TP). Secchi
depth and chlorophyll-a measurements may be used to
improve the trophic state classification of a lake. Trophic
states used in this rule include, from least to most nutrient
rich, ultra-oligotrophic, oligotrophic, lower mesotrophic,
upper mesotrophic, and eutrophic.

"Turbidity" means the clarity of water expressed as
nephelometric turbidity units (NTU) and measured with a
calibrated turbidimeter.

"Upwelling" means the natural process along Washing-
ton's Pacific Coast where the summer prevailing northerly
winds produce a seaward transport of surface water. Cold,
deeper more saline waters rich in nutrients and low in dis-
solved oxygen, rise to replace the surface water. The cold
oxygen deficient water enters Puget Sound and other coastal
estuaries at depth where it displaces the existing deep water
and eventually rises to replace the surface water. Such sur-
face water replacement results in an overall increase in salin-
ity and nutrients accompanied by a depression in dissolved
oxygen. Localized upwelling of the deeper water of Puget
Sound can occur year-round under influence of tidal currents,
winds, and geomorphic features.

"USEPA" means the United States Environmental Pro-
tection Agency.

"Wetlands" means areas that are inundated or saturated
by surface water or ground water at a frequency and duration
sufficient to support, and that under normal circumstances do

support, a prevalence of vegetation typically adapted for 
in saturated soil conditions. Wetlands generally inclu
swamps, marshes, bogs, and similar areas. Wetlands do
include those artificial wetlands intentionally created fro
nonwetland sites, including, but not limited to, irrigation an
drainage ditches, grass-lined swales, canals, detention fa
ties, wastewater treatment facilities, farm ponds, and la
scape amenities, or those wetlands created after July 1, 1
that were unintentionally created as a result of the constr
tion of a road, street, or highway. Wetlands may inclu
those artificial wetlands intentionally created from nonwe
land areas to mitigate the conversion of wetlands. (Waterb
ies not included in the definition of wetlands as well as tho
mentioned in the definition are still waters of the state.)

"Wildlife habitat" means waters of the state used by, 
that directly or indirectly provide food support to, fish, othe
aquatic life, and wildlife for any life history stage or activity

[Statutory Authority:  Chapter 90.48 RCW and 40 CFR 131. 97-23-0
(Order 94-19), § 173-201A-020, filed 11/18/97, effective 12/19/97. Statuto
Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-201A-02
filed 11/25/92, effective 12/26/92.]

173-201A-030

WAC 173-201A-030  General water use and criteria
classes. The following criteria shall apply to the variou
classes of surface waters in the state of Washington:

(1) Class AA (extraordinary).
(a) General characteristic. Water quality of this cla

shall markedly and uniformly exceed the requirements for 
or substantially all uses.

(b) Characteristic uses. Characteristic uses shall inclu
but not be limited to, the following:

(i) Water supply (domestic, industrial, agricultural).
(ii) Stock watering.
(iii) Fish and shellfish:
Salmonid migration, rearing, spawning, and harvestin
Other fish migration, rearing, spawning, and harvestin
Clam, oyster, and mussel rearing, spawning, and h

vesting.
Crustaceans and other shellfish (crabs, shrimp, crayf

scallops, etc.) rearing, spawning, and harvesting.
(iv) Wildlife habitat.
(v) Recreation (primary contact recreation, sport fishin

boating, and aesthetic enjoyment).
(vi) Commerce and navigation.
(c) Water quality criteria:
(i) Fecal coliform organisms:
(A) Freshwater - fecal coliform organism levels sha

both not exceed a geometric mean value of 50 colonies/
mL and not have more than 10 percent of all samp
obtained for calculating the geometric mean value exceed
100 colonies/100 mL.

(B) Marine water - fecal coliform organism levels sha
both not exceed a geometric mean value of 14 colonies/
mL, and not have more than 10 percent of all samp
obtained for calculating the geometric mean value exceed
43 colonies/100 mL.

(ii) Dissolved oxygen:
(A) Freshwater - dissolved oxygen shall exceed 9

mg/L.
(11/18/97) [Ch. 173-201A WAC—p. 3]
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(B) Marine water - dissolved oxygen shall exceed 7.0
mg/L. When natural conditions, such as upwelling, occur,
causing the dissolved oxygen to be depressed near or below
7.0 mg/L, natural dissolved oxygen levels may be degraded
by up to 0.2 mg/L by human-caused activities.

(iii) Total dissolved gas shall not exceed 110 percent of
saturation at any point of sample collection.

(iv) Temperature shall not exceed 16.0°C (freshwater) or
13.0°C (marine water) due to human activities. When natural
conditions exceed 16.0°C (freshwater) and 13.0°C (marine
water), no temperature increases will be allowed which will
raise the receiving water temperature by greater than 0.3°C.

Incremental temperature increases resulting from point
source activities shall not, at any time, exceed t=23/(T+5)
(freshwater) or t=8/(T-4) (marine water). Incremental tem-
perature increases resulting from nonpoint source activities
shall not exceed 2.8°C.

For purposes hereof, "t" represents the maximum per-
missible temperature increase measured at a mixing zone
boundary; and "T" represents the background temperature as
measured at a point or points unaffected by the discharge and
representative of the highest ambient water temperature in
the vicinity of the discharge.

(v) pH shall be within the range of 6.5 to 8.5 (freshwater)
or 7.0 to 8.5 (marine water) with a human-caused variation
within the above range of less than 0.2 units.

(vi) Turbidity shall not exceed 5 NTU over background
turbidity when the background turbidity is 50 NTU or less, or
have more than a 10 percent increase in turbidity when the
background turbidity is more than 50 NTU.

(vii) Toxic, radioactive, or deleterious material concen-
trations shall be below those which have the potential either
singularly or cumulatively to adversely affect characteristic
water uses, cause acute or chronic conditions to the most sen-
sitive biota dependent upon those waters, or adversely affect
public health, as determined by the department (see WAC
173-201A-040 and 173-201A-050).

(viii) Aesthetic values shall not be impaired by the pres-
ence of materials or their effects, excluding those of natural
origin, which offend the senses of sight, smell, touch, or taste.

(2) Class A (excellent). 
(a) General characteristic. Water quality of this class

shall meet or exceed the requirements for all or substantially
all uses.

(b) Characteristic uses. Characteristic uses shall include,
but not be limited to, the following:

(i) Water supply (domestic, industrial, agricultural).
(ii) Stock watering.
(iii) Fish and shellfish:
Salmonid migration, rearing, spawning, and harvesting.
Other fish migration, rearing, spawning, and harvesting.
Clam, oyster, and mussel rearing, spawning, and har-

vesting.
Crustaceans and other shellfish (crabs, shrimp, crayfish,

scallops, etc.) rearing, spawning, and harvesting.
(iv) Wildlife habitat.
(v) Recreation (primary contact recreation, sport fishing,

boating, and aesthetic enjoyment).
(vi) Commerce and navigation.

(c) Water quality criteria:
(i) Fecal coliform organisms:
(A) Freshwater - fecal coliform organism levels sha

both not exceed a geometric mean value of 100 colonies/
mL, and not have more than 10 percent of all samp
obtained for calculating the geometric mean value exceed
200 colonies/100 mL.

(B) Marine water - fecal coliform organism levels sha
both not exceed a geometric mean value of 14 colonies/
mL, and not have more than 10 percent of all samp
obtained for calculating the geometric mean value exceed
43 colonies/100 mL.

(ii) Dissolved oxygen:
(A) Freshwater - dissolved oxygen shall exceed 8

mg/L.
(B) Marine water - dissolved oxygen shall exceed 6

mg/L. When natural conditions, such as upwelling, occu
causing the dissolved oxygen to be depressed near or be
6.0 mg/L, natural dissolved oxygen levels may be degrad
by up to 0.2 mg/L by human-caused activities.

(iii) Total dissolved gas shall not exceed 110 percent
saturation at any point of sample collection.

(iv) Temperature shall not exceed 18.0°C (freshwater) or
16.0°C (marine water) due to human activities. When natu
conditions exceed 18.0°C (freshwater) and 16.0°C (marine
water), no temperature increases will be allowed which w
raise the receiving water temperature by greater than 0.3°C.

Incremental temperature increases resulting from po
source activities shall not, at any time, exceed t=28/(T+
(freshwater) or t=12/(T-2) (marine water). Incremental tem
perature increases resulting from nonpoint source activit
shall not exceed 2.8°C.

For purposes hereof, "t" represents the maximum p
missible temperature increase measured at a mixing z
boundary; and "T" represents the background temperatur
measured at a point or points unaffected by the discharge
representative of the highest ambient water temperatur
the vicinity of the discharge.

(v) pH shall be within the range of 6.5 to 8.5 (freshwate
or 7.0 to 8.5 (marine water) with a human-caused variat
within the above range of less than 0.5 units.

(vi) Turbidity shall not exceed 5 NTU over backgroun
turbidity when the background turbidity is 50 NTU or less, 
have more than a 10 percent increase in turbidity when 
background turbidity is more than 50 NTU.

(vii) Toxic, radioactive, or deleterious material conce
trations shall be below those which have the potential eit
singularly or cumulatively to adversely affect characteris
water uses, cause acute or chronic conditions to the most 
sitive biota dependent upon those waters, or adversely af
public health, as determined by the department (see W
173-201A-040 and 173-201A-050).

(viii) Aesthetic values shall not be impaired by the pre
ence of materials or their effects, excluding those of natu
origin, which offend the senses of sight, smell, touch, or tas

(3) Class B (good). 
(a) General characteristic. Water quality of this cla

shall meet or exceed the requirements for most uses.
[Ch. 173-201A WAC—p. 4] (11/18/97)
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(b) Characteristic uses. Characteristic uses shall include,
but not be limited to, the following:

(i) Water supply (industrial and agricultural).
(ii) Stock watering.
(iii) Fish and shellfish:
Salmonid migration, rearing, and harvesting.
Other fish migration, rearing, spawning, and harvesting.
Clam, oyster, and mussel rearing and spawning.
Crustaceans and other shellfish (crabs, shrimp, crayfish,

scallops, etc.) rearing, spawning, and harvesting.
(iv) Wildlife habitat.
(v) Recreation (secondary contact recreation, sport fish-

ing, boating, and aesthetic enjoyment).
(vi) Commerce and navigation.
(c) Water quality criteria:
(i) Fecal coliform organisms:
(A) Freshwater - fecal coliform organism levels shall

both not exceed a geometric mean value of 200 colonies/100
mL, and not have more than 10 percent of all samples
obtained for calculating the geometric mean value exceeding
400 colonies/100 mL.

(B) Marine water - fecal coliform organism levels shall
both not exceed a geometric mean value of 100 colonies/100
mL, and not have more than 10 percent of all samples
obtained for calculating the geometric mean value exceeding
200 colonies/100 Ml.

(ii) Dissolved oxygen:
(A) Freshwater - dissolved oxygen shall exceed 6.5

mg/L.
(B) Marine water - dissolved oxygen shall exceed 5.0

mg/L. When natural conditions, such as upwelling, occur,
causing the dissolved oxygen to be depressed near or below
5.0 mg/L, natural dissolved oxygen levels may be degraded
by up to 0.2 mg/L by human-caused activities.

(iii) Total dissolved gas shall not exceed 110 percent of
saturation at any point of sample collection.

(iv) Temperature shall not exceed 21.0°C (freshwater) or
19.0°C (marine water) due to human activities. When natural
conditions exceed 21.0°C (freshwater) and 19.0°C (marine
water), no temperature increases will be allowed which will
raise the receiving water temperature by greater than 0.3°C.

Incremental temperature increases resulting from point
source activities shall not, at any time, exceed t=34/(T+9)
(freshwater) or t=16/(T) (marine water). Incremental temper-
ature increases resulting from nonpoint source activities shall
not exceed 2.8°C.

For purposes hereof, "t" represents the maximum per-
missible temperature increase measured at a mixing zone
boundary; and "T" represents the background temperature as
measured at a point or points unaffected by the discharge and
representative of the highest ambient water temperature in
the vicinity of the discharge.

(v) pH shall be within the range of 6.5 to 8.5 (freshwater)
and 7.0 to 8.5 (marine water) with a human-caused variation
within the above range of less than 0.5 units.

(vi) Turbidity shall not exceed 10 NTU over background
turbidity when the background turbidity is 50 NTU or less, or
have more than a 20 percent increase in turbidity when the
background turbidity is more than 50 NTU.

(vii) Toxic, radioactive, or deleterious material conce
trations shall be below those which have the potential eit
singularly or cumulatively to adversely affect characteris
water uses, cause acute or chronic conditions to the most 
sitive biota dependent upon those waters, or adversely af
public health, as determined by the department (see W
173-201A-040 and 173-201A-050).

(viii) Aesthetic values shall not be reduced by dissolve
suspended, floating, or submerged matter not attributed
natural causes, so as to affect water use or taint the fles
edible species.

(4) Class C (fair). 
(a) General characteristic. Water quality of this cla

shall meet or exceed the requirements of selected and es
tial uses.

(b) Characteristic uses. Characteristic uses shall inclu
but not be limited to, the following:

(i) Water supply (industrial).
(ii) Fish (salmonid and other fish migration).
(iii) Recreation (secondary contact recreation, sport fis

ing, boating, and aesthetic enjoyment).
(iv) Commerce and navigation.
(c) Water quality criteria - marine water:
(i) Fecal coliform organism levels shall both not exce

a geometric mean value of 200 colonies/100 mL, and 
have more than 10 percent of all samples obtained for ca
lating the geometric mean value exceeding 400 colonies/
mL.

(ii) Dissolved oxygen shall exceed 4.0 mg/L. When na
ural conditions, such as upwelling, occur, causing the d
solved oxygen to be depressed near or below 4.0 mg/L, n
ral dissolved oxygen levels may be degraded by up to 
mg/L by human-caused activities.

(iii) Temperature shall not exceed 22.0°C due to human
activities. When natural conditions exceed 22.0°C, no tem-
perature increases will be allowed which will raise the rece
ing water temperature by greater than 0.3°C.

Incremental temperature increases shall not, at any ti
exceed t=20/(T+2).

For purposes hereof, "t" represents the maximum p
missible temperature increase measured at a mixing z
boundary; and "T" represents the background temperatur
measured at a point or points unaffected by the discharge
representative of the highest ambient water temperatur
the vicinity of the discharge.

(iv) pH shall be within the range of 6.5 to 9.0 with 
human-caused variation within a range of less than 0.5 un

(v) Turbidity shall not exceed 10 NTU over backgroun
turbidity when the background turbidity is 50 NTU or less, 
have more than a 20 percent increase in turbidity when 
background turbidity is more than 50 NTU.

(vi) Toxic, radioactive, or deleterious material conce
trations shall be below those which have the potential eit
singularly or cumulatively to adversely affect characteris
water uses, cause acute or chronic conditions to the most 
sitive biota dependent upon those waters, or adversely af
public health, as determined by the department (see W
173-201A-040 and 173-201A-050).
(11/18/97) [Ch. 173-201A WAC—p. 5]
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(vii) Aesthetic values shall not be interfered with by the
presence of obnoxious wastes, slimes, aquatic growths, or
materials which will taint the flesh of edible species.

(5) Lake class. 
(a) General characteristic. Water quality of this class

shall meet or exceed the requirements for all or substantially
all uses.

(b) Characteristic uses. Characteristic uses shall include,
but not be limited to, the following:

(i) Water supply (domestic, industrial, agricultural).
(ii) Stock watering.
(iii) Fish and shellfish:
Salmonid migration, rearing, spawning, and harvesting.
Other fish migration, rearing, spawning, and harvesting.
Clam and mussel rearing, spawning, and harvesting.
Crayfish rearing, spawning, and harvesting.
(iv) Wildlife habitat.
(v) Recreation (primary contact recreation, sport fishing,

boating, and aesthetic enjoyment).
(vi) Commerce and navigation.
(c) Water quality criteria:
(i) Fecal coliform organism levels shall both not exceed

a geometric mean value of 50 colonies/100 mL, and not have

more than 10 percent of all samples obtained for calculating
the geometric mean value exceeding 100 colonies/100 mL.

(ii) Dissolved oxygen - no measurable decrease from
natural conditions.

(iii) Total dissolved gas shall not exceed 110 percent of
saturation at any point of sample collection.

(iv) Temperature - no measurable change from natural
conditions.

(v) pH - no measurable change from natural condition
(vi) Turbidity shall not exceed 5 NTU over background

conditions.
(vii ) Toxic, radioactive, or deleterious material concen

trations shall be below those which have the potential either
singularly or cumulatively to adversely affect characteristic
water uses, cause acute or chronic conditions to the most sen-
sitive biota dependent upon those waters, or adversely affect
public health, as determined by the department (see WAC
173-201A-040 and 173-201A-050).

(viii) Aesthetic values shall not be impaired by the pres-
ence of materials or their effects, excluding those of natural
origin, which offend the senses of sight, smell, touch, or taste.

(6) Establishing lake nutrient criter ia.
(a) The following table shall be used to aid in establish

ing nutrient criteria:

(WAC 173-201A-030, Table 1)  See table on following page.
[Ch. 173-201A WAC—p. 6] (11/18/97)



Ch. 173-201A-030, Table 1

Coast Range, Puget Lowlands, and Northern Rockies Ecoregions:

Trophic State If Ambient TP (µg/)
Range of Lake is:

Then criteria
should be set at:

Ultra-oligotrophic 0-4 4 or less

Oligotrophic >4-10 10 or less

Lower mesotrophic >10-20 20 or less

Action Value

>20     lake specific study may be initiated

Cascades Ecoregion:

Trophic State If Ambient TP (µg/)
Range of Lake is:

Then criteria
should be set at:

Ultra-oligotrophic 0-4 4 or less

Oligotrophic >4-10 10 or less

Action Value

>10     lake specific study may be initiated

Columbia Basin Ecoregion:

Trophic State If Ambient TP (µg/)
Range of Lake is:

Then criteria
should be set at:

Ultra-oligotrophic 0-4 4 or less

Oligotrophic >4-10 10 or less

Lower mesotrophic >10-20 20 or less

Upper mesotrophic >20-35 35 or less

Action Value

              >35   lake specific study may be initiated.
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Lakes in the Willamette, East Cascade Foothills, or Blue
Mountain ecoregions do not have recommended values and
need to have lake-specific studies in order to receive criteria
as described in (c)(i) of this subsection.

(b) The following actions are recommended if ambient
monitoring of a lake shows the epilimnetic total phosphorus
concentration, as shown in Table 1 of this section, is below
the action value for an ecoregion:

(i) Determine trophic status from existing or newly gath-
ered data. The recommended minimum sampling to deter-
mine trophic status is calculated as the mean of four or more
samples collected from the epilimnion between June through
September in one or more consecutive years. Sampling must
be spread throughout the season.

(ii) Propose criteria at or below the upper limit of the
trophic state; or

(iii) Conduct lake-specific study to determine and pro-
pose to adopt appropriate criteria as described in (c) of this
subsection.

(c) The following actions are recommended if ambient
monitoring of a lake shows total phosphorus to exceed the
action value for an ecoregion shown in Table 1 of this section
or where recommended ecoregional action values do not
exist:

(i) Conduct a lake-specific study to evaluate the charac-
teristic uses of the lake. A lake-specific study may vary
depending on the source or threat of impairment. Phytoplank-
ton blooms, toxic phytoplankton, or excessive aquatic plants,
are examples of various sources of impairment. The follow-
ing are examples of quantitative measures that a study may
describe:  Total phosphorus, total nitrogen, chlorophyll-a,
dissolved oxygen in the hypolimnion if thermally stratified,
pH, hardness, or other measures of existing conditions and
potential changes in any one of these parameters.

(ii) Determine appropriate total phosphorus concentra-
tions or other nutrient criteria to protect characteristic lake
uses. If the existing total phosphorus concentration is protec-
tive of characteristic lake uses, then set criteria at existing
total phosphorus concentration. If the existing total phospho-
rus concentration is not protective of the existing characteris-
tic lake uses, then set criteria at a protective concentration.
Proposals to adopt appropriate total phosphorus criteria to
protect characteristic uses must be developed by considering
technical information and stakeholder input as part of a pub-
lic involvement process equivalent to the Administrative Pro-
cedure Act (chapter 34.05 RCW).

(iii) Determine if the proposed total phosphorus criteria
necessary to protect characteristic uses is achievable. If the
recommended criterion is not achievable and if the character-
istic use the criterion is intended to protect is not an existing
use, then a higher criterion may be proposed in conformance
with 40 CFR part 131.10.

(d) The department will consider proposed lake-specific
nutrient criteria during any water quality standards rule mak-
ing that follows development of a proposal. Adoption by rule
formally establishes the criteria for that lake.

(e) Prioritization and investigation of lakes by the depart-
ment will be initiated by listing problem lakes in a watershed
needs assessment, and scheduled as part of the water quality
program's watershed approach to pollution control. This pri-

oritization will apply to lakes identified as warranting a crite
ria based on the results of a lake-specific study, to lakes w
ranting a lake-specific study for establishing criteria, and
lakes requiring restoration and pollution control measur
due to exceedance of an established criterion. The adop
of nutrient criteria are generally not intended to apply to lak
or ponds with a surface area smaller than five acres; o
ponds wholly contained on private property owned and s
rounded by a single landowner; and nutrients do not drain
leach from these lakes or private ponds to the detrimen
other property owners or other water bodies; and do 
impact designated uses in the lake. However, if the la
owner proposes criteria the department may consider ad
tion.

(f) The department may not need to set a lake-spec
criteria or further investigate a lake if existing water quali
conditions are naturally poorer (higher TP) than the acti
value and uses have not been lost or degraded, per WAC 
201A-070(2).

[Statutory Authority:  Chapter 90.48 RCW and 40 CFR 131. 97-23-0
(Order 94-19), § 173-201A-030, filed 11/18/97, effective 12/19/97. Statuto
Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-201A-03
filed 11/25/92, effective 12/26/92.]

173-201A-040

WAC 173-201A-040  Toxic substances. (1) Toxic sub-
stances shall not be introduced above natural background
els in waters of the state which have the potential either s
gularly or cumulatively to adversely affect characterist
water uses, cause acute or chronic toxicity to the most se
tive biota dependent upon those waters, or adversely af
public health, as determined by the department.

(2) The department shall employ or require chemic
testing, acute and chronic toxicity testing, and biologic
assessments, as appropriate, to evaluate compliance with
section (1) of this section and to ensure that aquatic com
nities and the existing and characteristic beneficial uses
waters are being fully protected.

(3) The following criteria shall be applied to all surfac
waters of the state of Washington for the protection of aqua
life.  The department may revise the following criteria on
state-wide or waterbody-specific basis as needed to pro
aquatic life occurring in waters of the state and to increase
technical accuracy of the criteria being applied.  The dep
ment shall formally adopt any appropriate revised criteria
part of this chapter in accordance with the provisions est
lished in chapter 34.05 RCW, the Administrative Procedu
Act.  The department shall ensure there are early opportu
ties for public review and comment on proposals to deve
revised criteria.  Values are µg/L for all substances excep
Ammonia and Chloride which are mg/L:

Freshwater  Marine Water

Substance Acute Chronic Acute Chronic

Aldrin/Dieldrin 2.5a 0.0019b 0.71a 0.0019b

Ammonia f,c g,d 0.233h,c 0.035h,d

(un-ionized NH3) hh

Arsenic dd 360.0c 190.0d 69.0c,ll 36.0d
cc,ll

Cadmium dd i,c j,d 42.0c 9.3d

Chlordane 2.4a 0.0043b 0.09a 0.004
(11/18/97) [Ch. 173-201A WAC—p. 7]
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Notes to Table:

a.An instantaneous concentration not to be exceeded at any time.

b.A 24-hour average not to be exceeded.

c.A 1-hour average concentration not to be exceeded more than once
every three years on the average.

d.A 4-day average concentration not to be exceeded more than once
every three years on the average.

e.Aldrin is metabolically converted to Dieldrin.  Therefore, the sum of
the Aldrin and Dieldrin concentrations are compared with the
Dieldrin criteria.

f.Shall not exceed the numerical value given by:

g.Shall not exceed the numerical value given by:

h.Measured in milligrams per liter rather than micrograms per liter.

i.≤ (0.944)(e(1.128[In(hardness)]-3.828)) at hardness= 100.  Conv
sion factor (CF) of 0.944 is hardness dependent.  CF is calcula
for other hardnesses as follows:  CF= 1.136672 - [(In har
ness)(0.041838)].

j.≤ (0.909)(e(0.7852[In(hardness)]-3.490)) at hardness= 100.  Conv
sions factor (CF) of 0.909 is hardness dependent.  CF is ca
lated for other hardnesses as follows:  CF= 1.101672 - [(In ha
ness)(0.041838)].

k.Criterion based on dissolved chloride in association with sodiu
This criterion probably will not be adequately protective whe
the chloride is associated with potassium, calcium, or magn
sium, rather than sodium.

l.Salinity dependent effects.  At low salinity the 1-hour average m
not be sufficiently protective.

m.≤ (0.316)e(0.8190[ln(hardness)] +3.688)

n.≤ (0.860)e(0.8190[ln(hardness)] +1.561)

o.≤ (0.960)(e(0.9422[ln(hardness)] -1.464))

p.≤ (0.960)(e(0.8545[ln(hardness)] -1.465))

q.≤ (0.791)(e(1.273[In(hardness)] -1.460)) at hardness= 100.  Conversion
factor (CF) of 0.791 is hardness dependent.  CF is calculated
other hardnesses as fol lows:  CF= 1.46203 - [(In har
ness)(0.145712)].

r.≤ (0.791)(e(1.273[In(hardness)] -4.705)) at hardness= 100.  Conversion
factor (CF) of 0.791 is hardness dependent.  CF is calculated
other hardnesses as fol lows:  CF= 1.46203 - [(In har
ness)(0.145712)].

s.If the four-day average chronic concentration is exceeded more 
once in a three-year period, the edible portion of the consum
species should be analyzed.  Said edible tissue concentrat
shall not be allowed to exceed 1.0 mg/kg of methylmercury.

t.≤ (0.998)(e(0.8460[ln(hardness)] +3.3612))

u.≤ (0.997)(e(0.8460[ln(hardness)] +1.1645))

v.≤ e[1.005(pH) -5.290]

w.≤ e[1.005(pH) -4.830]

x.The status of the fish community should be monitored whenever 
concentration of selenium exceeds 5.0 ug/1 in salt water.

y.≤ (0.85)(e(1.72[ln(hardness)] -6.52))

z.Channel Catfish may be more acutely sensitive.

aa.≤ (0.978)(e(0.8473[ln(hardness)] +0.8604))

bb.≤ (0.986)(e(0.8473[ln(hardness)] +0.7614))

cc.Nonlethal effects (growth, C-14 uptake, and chlorophyll productio
to diatoms (Thalassiosira aestivalis and Skeletonema costat
which are common to Washington's waters have been noted
levels below the established criteria.  The importance of the
effects to the diatom populations and the aquatic system is su
ciently in question to persuade the state to adopt the USE
National Criteria value (36 µg/L) as the state threshold criteria
however, wherever practical the ambient concentrations sho
not be allowed to exceed a chronic marine concentration of
µg/L.

dd.These ambient criteria in the table are for the dissolved fracti
The cyanide criteria are based on the weak acid dissocia
method.  The metals criteria may not be used to calculate to
recoverable effluent limits unless the seasonal partitioning of 
dissolved to total metals in the ambient water are known.  Wh
this information is absent, these metals criteria shall be applied
total recoverable values, determined by back-calculation, us
the conversion factors incorporated in the criterion equation
Metals criteria may be adjusted on a site-specific basis when d
are made available to the department clearly demonstrating
effective use of the water effects ratio approach established
USEPA, as generally guided by the procedures in USEPA Wa
Quality Standards Handbook, December 1983, as supplemen
or replaced.  Information which is used to develop effluent limi
based on applying metals partitioning studies or the water effe
ratio approach shall be identified in the permit fact sheet dev
oped pursuant to WAC 173-220-060 or 173-226-110, as appro

Chloride (Dissolved) k 860.0h,c 230.0h,d - -

Chlorine (Total Residual) 19.0c 11.0d 13.0c 7.5d

Chlorpyrifos 0.083c 0.041d 0.011c 0.0056d

Chromium (Hex) dd 15.0c,l,ii 10.0d,jj 1,100.0c,l,ll 50.0d,ll

Chromium (Tri) gg m,c n,d - -

Copper dd o,c p,d 4.8c,ll 3.1d,ll

Cyanide ee 22.0c 5.2d 1.0c,mm -

DDT (and metabolites) 1.1a 0.001b 0.13a 0.001b

Dieldrin/Aldrin e 2.5a 0.0019b 0.71a 0.0019b

Endosulfan 0.22a 0.056b 0.034a 0.0087b

Endrin 0.18a 0.0023b 0.037a 0.0023b

Heptachlor 0.52a 0.0038b 0.053a 0.0036b

Hexachlorocyclohexane

(Lindane) 2.0a 0.08b 0.16a -

Lead dd q,c r,d 210.0c,ll 8.1d,ll

Mercury s 2.1c,kk,dd 0.012d,ff 1.8c,ll,dd 0.025d,ff

Nickel dd t,c u,d 74.0c,ll 8.2d,ll

Parathion 0.065c 0.013d - -

Pentachlorophenol (PCP) w,c v,d 13.0c 7.9d

Polychlorinated

Biphenyls (PCBs) 2.0b 0.014b 10.0b 0.030b

Selenium 20.0c,ff 5.0d,ff 290c,ll,dd 71.0d,
x,ll,dd

Silver dd y,a - 1.9a,ll -

Toxaphene 0.73c,z 0.0002d 0.21c,z 0.0002d

Zinc dd aa,c bb,d 90.0c,ll 81.0d,ll

0.52 ÷ (FT)(FPH)(2)

where: FT= 10[0.03(20-TCAP)]; TCAP ≤ T ≤ 30

FT= 10[0.03(20-T)] ; 0 ≤ T ≤ TCAP

FPH= 1 ; 8 ≤ pH ≤ 9

FPH=  (1+ 10(7.4-pH)) ÷ 1.25 ; 6.5 ≤ pH ≤ 8.0

TCAP= 20°C; Salmonids present.

TCAP= 25°C; Salmonids absent.

0.80 ÷ (FT)(FPH)(RATIO)

where: RATIO = 13.5 ; 7.7 ≤ pH ≤ 9

RATIO =

(20.25 x 10(7.7-pH)) ÷ (1+ 10(7.4-pH)) ; 6.5 ≤ pH ≤ 7.7

where:FT and FPH are as shown in (f) above except:

TCAP= 15°C; Salmonids present.

TCAP= 20°C; Salmonids absent.

Freshwater  Marine Water

Substance Acute Chronic Acute Chronic
[Ch. 173-201A WAC—p. 8] (11/18/97)
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ate, and shall be made available for the public comment period
required pursuant to WAC 173-220-050 or 173-226-130(3), as
appropriate.

ee.The criteria for cyanide is based on the weak and dissociable method
in the 17th Ed. Standard Methods for the Examination of Water
and Wastewater, 4500-CN I, and as revised (see footnote dd,
above).

ff.These criteria are based on the total-recoverable fraction of the
metal.

gg.Where methods to measure trivalent chromium are unavailable,
these criteria are to be represented by total-recoverable chro-
mium.

hh.Tables for the conversion of total ammonia to un-ionized ammonia
for freshwater can be found in the USEPA's Quality Criteria for
Water, 1986.  Criteria concentrations based on total ammonia for
marine water can be found in USEPA Ambient Water Quality
Criteria for Ammonia (Saltwater)-1989, EPA440/5-88-004, April
1989.

ii.Conversion factor to calculate dissolved metal concentration is
0.982.

jj.Conversion factor to calculate dissolved metal concentration is
0.962.

kk.Conversion factor to calculate dissolved metal concentration is 0.85.

ll.Marine conversion factors (CF) used for calculating dissolved metals
concentrations.  Conversion factors are applicable to both acute
and chronic criteria for all metals except mercury.  CF for mer-
cury is applicable to the acute criterion only.  Conversion factors
are already incorporated into the criteria in the table.  Dissolved
criterion= criterion x CF

mm.The cyanide criteria are:  9.1µg/l chronic and 2.8µg/l acute and are
applicable only to waters which are east of a line from Point Rob-
erts to Lawrence Point, to Green Point to Deception Pass; and
south from Deception Pass and of a line from Partridge Point to
Point Wilson.

(4) USEPA Quality Criteria for Water, 1986 shall be
used in the use and interpretation of the values listed in sub-
section (3) of this section.

(5) Concentrations of toxic, and other substances with
toxic propensities not listed in subsection (3) of this section
shall be determined in consideration of USEPA Quality Cri-
teria for Water, 1986, and as revised, and other relevant infor-
mation as appropriate.  Human health-based water quality
criteria used by the state are contained in 40 CFR 131.36
(known as the National Toxics Rule).

(6) Risk-based criteria for carcinogenic substances shall
be selected such that the upper-bound excess cancer risk is
less than or equal to one in one million.
[Statutory Authority:  Chapter 90.48 RCW and 40 CFR 131.  97-23-064
(Order 94-19), § 173-201A-040, filed 11/18/97, effective 12/19/97.  Statu-
tory Authority:  Chapter 90.48 RCW.  92-24-037 (Order 92-29), § 173-
201A-040, filed 11/25/92, effective 12/26/92.]

Reviser’s note:  The brackets and enclosed material in the text of the
above section occurred in the copy filed by the agency.

173-201A-050

WAC 173-201A-050  Radioactive substances. (1) Del-
eterious concentrations of radioactive materials for all clas
shall be as determined by the lowest practicable concen
tion attainable and in no case shall exceed:

(a) 1/12.5 of the values listed in WAC 246-221-29
(Column 2, Table II, effluent concentrations, rules and reg
lations for radiation protection); or

(b) USEPA Drinking Water Regulations for radionu
clides, as published in the Federal Register of July 9, 1976
subsequent revisions thereto.

(2) Nothing in this chapter shall be interpreted to b
applicable to those aspects of governmental regulation
radioactive waters which have been preempted from st
regulation by the Atomic Energy Act of 1954, as amended
interpreted by the United States Supreme Court in the ca
of Northern States Power Co. v. Minnesota 405 U.S. 10
(1972) and Train v. Colorado Public Interest Researc
Group, 426 U.S. 1 (1976). 
[Statutory Authority:  Chapter 90.48 RCW and 40 CFR 131. 97-23-0
(Order 94-19), § 173-201A-050, filed 11/18/97, effective 12/19/97. Statuto
Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-201A-05
filed 11/25/92, effective 12/26/92.]

173-201A-060

WAC 173-201A-060  General considerations. The fol-
lowing general guidelines shall apply to the water quality c
teria and classifications set forth in WAC 173-201A-03
through 173-201A-140 hereof:

(1) At the boundary between waters of different classi
cations, the water quality criteria for the higher classificati
shall prevail.

(2) In brackish waters of estuaries, where the fresh a
marine water quality criteria differ within the same classific
tion, the criteria shall be applied on the basis of vertica
averaged salinity. The freshwater criteria shall be applied
any point where ninety-five percent of the vertically averag
daily maximum salinity values are less than or equal to o
part per thousand. Marine criteria shall apply at all other lo
tions; except that the marine water quality criteria shall ap
for dissolved oxygen when the salinity is one part per tho
sand or greater and for fecal coliform organisms when 
salinity is ten parts per thousand or greater.

(3) In determining compliance with the fecal coliform
criteria in WAC 173-201A-030, averaging of data collecte
beyond a thirty-day period, or beyond a specific dischar
event under investigation, shall not be permitted when su
averaging would skew the data set so as to mask noncom
ance periods.

(4)(a) The water quality criteria herein established f
total dissolved gas shall not apply when the stream fl
exceeds the seven-day, ten-year frequency flood.

(b) The total dissolved gas criteria may be adjusted to
fish passage over hydroelectric dams when consistent wi
department approved gas abatement plan. This gas abate
plan must be accompanied by fisheries management 
physical and biological monitoring plans. The elevated to
dissolved gas levels are intended to allow increased fish 
sage without causing more harm to fish populations th
caused by turbine fish passage. The specific allowances
total dissolved gas exceedances are listed as special co
tions for sections of the Snake and Columbia rivers in WA
173-201A-130 and as shown in the following exemption:

Metal CF

Arsenic 1.000

Cadmium 0.994

Chromium (VI) 0.993

Copper 0.83

Lead 0.951

Mercury 0.85

Nickel 0.990

Selenium 0.998

Silver 0.85

Zinc 0.946
(11/18/97) [Ch. 173-201A WAC—p. 9]
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Special fish passage exemption for sections of the
Snake and Columbia rivers:  When spilling water at dams
is necessary to aid fish passage, total dissolved gas must not
exceed an average of one hundred fifteen percent as mea-
sured at Camas/Washougal below Bonneville dam or as mea-
sured in the forebays of the next downstream dams. Total dis-
solved gas must also not exceed an average of one hundred
twenty percent as measured in the tailraces of each dam.
These averages are based on the twelve highest hourly read-
ings in any one day of total dissolved gas. In addition, there is
a maximum total dissolved gas one hour average of one hun-
dred twenty-five percent, relative to atmospheric pressure,
during spillage for fish passage. These special conditions for
total dissolved gas in the Snake and Columbia rivers are
viewed as temporary and are to be reviewed by the year 2003.

(c) Nothing in these special conditions allows an impact
to existing and characteristic uses.

(5) Waste discharge permits, whether issued pursuant to
the National Pollutant Discharge Elimination System or oth-
erwise, shall be conditioned so the discharges authorized will
meet the water quality standards.

(a) However, persons discharging wastes in compliance
with the terms and conditions of permits shall not be subject
to civil and criminal penalties on the basis that the discharge
violates water quality standards.

(b) Permits shall be subject to modification by the
department whenever it appears to the department the dis-
charge violates water quality standards. Modification of per-
mits, as provided herein, shall be subject to review in the
same manner as originally issued permits.

(6) No waste discharge permit shall be issued which
results in a violation of established water quality criteria,
except as provided for under WAC 173-201A-100 or 173-
201A-110.

(7) Due consideration will be given to the precision and
accuracy of the sampling and analytical methods used as well
as existing conditions at the time, in the application of the cri-
teria.

(8) The analytical testing methods for these criteria shall
be in accordance with the  "Guidelines Establishing Test Pro-
cedures for the Analysis of Pollutants" (40 C.F.R. Part 136)
and other or superseding methods published and/or approved
by the department following consultation with adjacent states
and concurrence of the USEPA.

(9) Nothing in this chapter shall be interpreted to prohibit
the establishment of effluent limitations for the control of the
thermal component of any discharge in accordance with Sec-
tion 316 of the federal Clean Water Act (33 U.S.C. 1251 et
seq.).

(10) The primary means for protecting water quality in
wetlands is through implementing the antidegradation proce-
dures section (WAC 173-201A-070).

(a) In addition to designated uses, wetlands may have
existing beneficial uses that are to be protected that include
ground water exchange, shoreline stabilization, and storm
water attenuation.

(b) Water quality in wetlands is maintained and pro-
tected by maintaining the hydrologic conditions, hydrophytic
vegetation, and substrate characteristics necessary to support
existing and designated uses.

(c) Wetlands shall be delineated using the Washing
State Wetlands Identification and Delineation Manual, 
accordance with WAC 173-22-035.

[Statutory Authority:  Chapter 90.48 RCW and 40 CFR 131. 97-23-0
(Order 94-19), § 173-201A-060, filed 11/18/97, effective 12/19/97. Statuto
Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-201A-06
filed 11/25/92, effective 12/26/92.]

173-201A-070

WAC 173-201A-070  Antidegradation. The antide-
gradation policy of the state of Washington, as genera
guided by chapter 90.48 RCW, Water Pollution Control Ac
and chapter 90.54 RCW, Water Resources Act of 1971
stated as follows:

(1) Existing beneficial uses shall be maintained and p
tected and no further degradation which would interfere w
or become injurious to existing beneficial uses shall 
allowed.

(2) Whenever the natural conditions of said waters are
a lower quality than the criteria assigned, the natural con
tions shall constitute the water quality criteria.

(3) Water quality shall be maintained and protected
waters designated as outstanding resource waters in W
173-201A-080.

(4) Whenever waters are of a higher quality than the c
teria assigned for said waters, the existing water quality s
be protected and pollution of said waters which will redu
the existing quality shall not be allowed, except in tho
instances where:

(a) It is clear, after satisfactory public participation an
intergovernmental coordination, that overriding conside
ations of the public interest will be served;

(b) All wastes and other materials and substances 
charged into said waters shall be provided with all know
available, and reasonable methods of prevention, control, 
treatment by new and existing point sources before discha
All activities which result in the pollution of waters from
nonpoint sources shall be provided with all known, availab
and reasonable best management practices; and

(c) When the lowering of water quality in high qualit
waters is authorized, the lower water quality shall still be
high enough quality to fully support all existing beneficia
uses.

(5) Short-term modification of water quality may be pe
mitted as conditioned by WAC 173-201A-110.

[Statutory Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 17
201A-070, filed 11/25/92, effective 12/26/92.]

173-201A-080

WAC 173-201A-080  Outstanding resource waters.
Waters meeting one or more of the following criteria shall 
considered for outstanding resource water designation. D
ignations shall be adopted in accordance with the provisi
of chapter 34.05 RCW, Administrative Procedure Act.

(1) Waters in national parks, national monumen
national preserves, national wildlife refuges, national wilde
ness areas, federal wild and scenic rivers, national seash
national marine sanctuaries, national recreation are
national scenic areas, and national estuarine resea
reserves;

(2) Waters in state parks, state natural areas, state w
life management areas, and state scenic rivers;
[Ch. 173-201A WAC—p. 10] (11/18/97)
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(3) Documented aquatic habitat of priority species as
determined by the department of wildlife;

(4) Documented critical habitat for populations of threat-
ened or endangered species of native anadromous fish;

(5) Waters of exceptional recreational or ecological sig-
nificance.

[Statutory Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-
201A-080, filed 11/25/92, effective 12/26/92.]

173-201A-100

WAC 173-201A-100  Mixing zones. (1) The allowable
size and location of a mixing zone and the associated effluent
limits shall be established in discharge permits, general per-
mits, or orders, as appropriate.

(2) A discharger shall be required to fully apply AKART
prior to being authorized a mixing zone.

(3) Mixing zone determinations shall consider critical
discharge conditions.

(4) No mixing zone shall be granted unless the support-
ing information clearly indicates the mixing zone would not
have a reasonable potential to cause a loss of sensitive or
important habitat, substantially interfere with the existing or
characteristic uses of the water body, result in damage to the
ecosystem, or adversely affect public health as determined by
the department.

(5) Water quality criteria shall not be violated outside of
the boundary of a mixing zone as a result of the discharge for
which the mixing zone was authorized.

(6) The size of a mixing zone and the concentrations of
pollutants present shall be minimized.

(7) The maximum size of a mixing zone shall comply
with the following:

(a) In rivers and streams, mixing zones, singularly or in
combination with other mixing zones, shall comply with the
most restrictive combination of the following (this size limi-
tation may be applied to estuaries having flow characteristics
that resemble rivers):

(i) Not extend in a downstream direction for a distance
from the discharge port(s) greater than three hundred feet
plus the depth of water over the discharge port(s), or extend
upstream for a distance of over one hundred feet;

(ii) Not utilize greater than twenty-five percent of the
flow; and

(iii) Not occupy greater than twenty-five percent of the
width of the water body.

(b) In estuaries, mixing zones, singularly or in combina-
tion with other mixing zones, shall:

(i) Not extend in any horizontal direction from the dis-
charge port(s) for a distance greater than two hundred feet
plus the depth of water over the discharge port(s) as measured
during mean lower low water; and

(ii) Not occupy greater than twenty-five percent of the
width of the water body as measured during mean lower low
water. For the purpose of this section, areas to the east of a
line from Green Point (Fidalgo Island) to Lawrence Point
(Orcas Island) are considered estuarine, as are all of the Strait
of Georgia and the San Juan Islands north of Orcas Island. To
the east of Deception Pass, and to the south and east of Admi-
ralty Head, and south of Point Wilson on the Quimper Penin-
sula, is Puget Sound proper, which is considered to be
entirely estuarine. All waters existing within bays from Point

Wilson westward to Cape Flattery and south to the No
Jetty of the Columbia River shall also be categorized as e
arine.

(c) In oceanic waters, mixing zones, singularly or 
combination with other mixing zones, shall not extend in a
horizontal direction from the discharge port(s) for a distan
greater than three hundred feet plus the depth of water o
the discharge port(s) as measured during mean lower 
water. For the purpose of this section, all marine waters 
classified as estuarine in (b)(ii) of this subsection shall be c
egorized as oceanic.

(d) In lakes, and in reservoirs having a mean detent
time greater than fifteen days, mixing zones shall not 
allowed unless it can be demonstrated to the satisfaction
the department that:

(i) Other siting, technological, and managerial optio
that would avoid the need for a lake mixing zone are not r
sonably achievable;

(ii) Overriding considerations of the public interest wi
be served; and

(iii) All technological and managerial methods availab
for pollution reduction and removal that are economica
achievable would be implemented prior to discharge. Su
methods may include, but not be limited to, advanced wa
treatment techniques.

(e) In lakes, and in reservoirs having a mean detent
time greater than fifteen days, mixing zones, singularly or
combination with other mixing zones, shall comply with th
most restrictive combination of the following:

(i) Not exceed ten percent of the water body volume;
(ii) Not exceed ten percent of the water body surface a

(maximum radial extent of the plume regardless of whethe
reaches the surface); and

(iii) Not extend beyond fifteen percent of the width o
the water body.

(8) Acute criteria are based on numeric criteria and to
icity tests approved by the department, as generally guid
under WAC 173-201A-040 (1) through (5), and shall be m
as near to the point of discharge as practicably attaina
Compliance shall be determined by monitoring data or ca
brated models approved by the department utilizing repres
tative dilution ratios. A zone where acute criteria may 
exceeded is allowed only if it can be demonstrated to 
department's satisfaction the concentration of, and dura
and frequency of exposure to the discharge, will not crea
barrier to the migration or translocation of indigenous orga
isms to a degree that has the potential to cause damage t
ecosystem. A zone of acute criteria exceedance shall sin
larly or in combination with other such zones comply wi
the following maximum size requirements:

(a) In rivers and streams, a zone where acute criteria m
be exceeded shall comply with the most restrictive combi
tion of the following (this size limitation may also be applie
to estuaries having flow characteristics resembling rivers)

(i) Not extend beyond ten percent of the distance towa
the upstream and downstream boundaries of an author
mixing zone, as measured independently from the discha
port(s);

(ii) Not utilize greater than two and one-half percent 
the flow; and
(11/18/97) [Ch. 173-201A WAC—p. 11]
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(iii) Not occupy greater than twenty-five percent of the
width of the water body.

(b) In oceanic and estuarine waters a zone where acute
criteria may be exceeded shall not extend beyond ten percent
of the distance established in subsection (7)(b) of this section
as measured independently from the discharge port(s).

(9) Overlap of mixing zones.
(a) Where allowing the overlap of mixing zones would

result in a combined area of water quality criteria nonattain-
ment which does not exceed the numeric size limits estab-
lished under subsection (7) of this section, the overlap may be
permitted if:

(i) The separate and combined effects of the discharges
can be reasonably determined; and

(ii) The combined effects would not create a barrier to
the migration or translocation of indigenous organisms to a
degree that has the potential to cause damage to the ecosys-
tem.

(b) Where allowing the overlap of mixing zones would
result in exceedance of the numeric size limits established
under subsection (7) of this section, the overlap may be
allowed only where:

(i) The overlap qualifies for exemption under subsec-
tions (12) and (13) of this section; and

(ii) The overlap meets the requirements established in (a)
of this subsection.

(10) Storm water:
(a) Storm water discharge from any "point source" con-

taining "process wastewater" as defined in 40 C.F.R. Part
122.2 shall fully conform to the numeric size criteria in sub-
sections (7) and (8) of this section and the overlap criteria in
subsection (9) of this section.

(b) Storm water discharges not described by (a) of this
subsection may be granted an exemption to the numeric size
criteria in subsections (7) and (8) of this section and the over-
lap criteria in subsection (9) of this section, provided the dis-
charger clearly demonstrates to the department's satisfaction
that:

(i) All appropriate best management practices estab-
lished for storm water pollutant control have been applied to
the discharge.

(ii) The proposed mixing zone shall not have a reason-
able potential to result in a loss of sensitive or important hab-
itat, substantially interfere with the existing or characteristic
uses of the water body, result in damage to the ecosystem, or
adversely affect public health as determined by the depart-
ment; and

(iii) The proposed mixing zone shall not create a barrier
to the migration or translocation of indigenous organisms to a
degree that has the potential to cause damage to the ecosys-
tem.

(c) All mixing zones for storm water discharges shall be
based on a volume of runoff corresponding to a design storm
approved by the department. Exceedances from the numeric
size criteria in subsections (7) and (8) of this section and the
overlap criteria in subsection (9) of this section due to precip-
itation events greater than the approved design storm may be
allowed by the department, if it would not result in adverse
impact to existing or characteristic uses of the water body or

result in damage to the ecosystem, or adversely affect pu
health as determined by the department.

(11) Combined sewer overflows complying with th
requirements of chapter 173-245 WAC, may be allowed 
average once per year exemption to the numeric size crit
in subsections (7) and (8) of this section and the overlap 
teria in subsection (9) of this section, provided the discha
complies with subsection (4) of this section.

(12) Exceedances from the numeric size criteria in su
sections (7) and (8) of this section and the overlap criteria
subsection (9) of this section may be considered by 
department in the following cases:

(a) For discharges existing prior to November 24, 199
(or for proposed discharges with engineering plans forma
approved by the department prior to November 24, 1992)

(b) Where altering the size configuration is expected
result in greater protection to existing and characteristic us

(c) Where the volume of water in the effluent is provid
ing a greater benefit to the existing or characteristic uses
the water body due to flow augmentation than the benefit
removing the discharge, if such removal is the remaining f
sible option; or

(d) Where the exceedance is clearly necessary to acc
modate important economic or social development in the a
in which the waters are located.

(13) Before an exceedance from the numeric size crite
in subsections (7) and (8) of this section and the overlap 
teria in subsection (9) of this section may be allowed un
subsection (12) of this section, it must clearly be demo
strated to the department's satisfaction that:

(a) AKART appropriate to the discharge is being ful
applied;

(b) All siting, technological, and managerial option
which would result in full or significantly closer complianc
that are economically achievable are being utilized; and

(c) The proposed mixing zone complies with subsecti
(4) of this section.

(14) Any exemptions granted to the size criteria und
subsection (12) of this section shall be reexamined dur
each permit renewal period for changes in compliance ca
bility. Any significant increase in capability to comply sha
be reflected in the renewed discharge permit.

(15) The department may establish permit limits a
measures of compliance for human health based crite
(based on lifetime exposure levels), independent of this s
tion.

(16) Sediment impact zones authorized by the depa
ment pursuant to chapter 173-204 WAC, Sediment mana
ment standards, do not satisfy the requirements of this s
tion.
[Statutory Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 17
201A-100, filed 11/25/92, effective 12/26/92.]

173-201A-110

WAC 173-201A-110  Short-term modifications.  The
criteria and special conditions established in WAC 17
201A-030 through 173-201A-140 may be modified for a sp
cific water body on a short-term basis when necessary
accommodate essential activities, respond to emergencie
to otherwise protect the public interest, even though su
activities may result in a temporary reduction of water qual
[Ch. 173-201A WAC—p. 12] (11/18/97)
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conditions below those criteria and classifications established
by this regulation. Such activities must be conditioned,
timed, and restricted (i.e., hours or days rather than weeks or
months) in a manner that will minimize water quality degra-
dation to existing and characteristic uses. In no case will any
degradation of water quality be allowed if this degradation
significantly interferes with or becomes injurious to charac-
teristic water uses or causes long-term harm to the environ-
ment.

(1) A short-term modification may be issued in writing
by the director or his/her designee to an individual or entity
proposing the aquatic application of pesticides, including but
not limited to those used for control of federally or state listed
noxious and invasive species, and excess populations of
native aquatic plants, mosquitoes, burrowing shrimp, and
fish, subject to the following terms and conditions:

(a) A short-term modification will in no way lessen or
remove the project proponent's obligations and liabilities
under other federal, state and local rules and regulations.

(b) A request for a short-term modification shall be made
to the department on forms supplied by the department. Such
request shall be made at least thirty days prior to initiation of
the proposed activity, and after the project proponent has
complied with the requirements of the State Environmental
Policy Act (SEPA);

(c) A short-term modification shall be valid for the dura-
tion of the activity requiring modification of the criteria and
special conditions in WAC 173-201A-030 through 173-
201A-140, or for one year, whichever is less. Ecology may
authorize a longer duration where the activity is part of an
ongoing or long-term operation and maintenance plan, inte-
grated pest or noxious weed management plan, waterbody or
watershed management plan, or restoration plan. Such a plan
must be developed through a public involvement process
consistent with the Administrative Procedure Act (chapter
34.05 RCW) and be in compliance with SEPA, chapter
43.21C RCW, in which case the standards may be modified
for the duration of the plan, or for five years, whichever is
less;

(d) Appropriate public notice as determined and pre-
scribed by the director or his/her designee shall be given,
identifying the pesticide, applicator, location where the pesti-
cide will be applied, proposed timing and method of applica-
tion, and any water use restrictions specified in USEPA label
provisions;

(e) The pesticide application shall be made at times so as
to:

(i) Minimize public water use restrictions during week-
ends; and

(ii) Avoid public water use restrictions during the open-
ing week of fishing season, Memorial Day weekend, Inde-
pendence Day weekend, and Labor Day weekend;

(f) Any additional conditions as may be prescribed by
the director or his/her designee.

(2) A short-term modification may be issued for the con-
trol or eradication of noxious weeds identified as such in
accordance with the state noxious weed control law, chapter
17.10 RCW, and Control of spartina and purple loosestrife,
chapter 17.26 RCW. Short-term modifications for noxious
weed control shall be included in a water quality permit

issued in accordance with RCW 90.48.445, and the follow
requirements:

(a) Water quality permits for noxious weed control ma
be issued to the Washington state department of agricul
(WSDA) for the purposes of coordinating and conductin
noxious weed control activities consistent with their respo
sibilities under chapter 17.10 and 17.26 RCW. Coordinat
may include noxious weed control activities identified in
WSDA integrated noxious weed management plan and c
ducted by individual landowners or land managers.

(b) Water quality permits may also be issued to indivi
ual landowners or land managers for noxious weed con
activities where such activities are not covered by a WSD
integrated noxious weed management plan.

(3) The turbidity criteria established under WAC 173
201A-030 shall be modified to allow a temporary mixin
zone during and immediately after necessary in-water
shoreline construction activities that result in the disturban
of in-place sediments. A temporary turbidity mixing zone 
subject to the constraints of WAC 173-201A-100 (4) and (
and is authorized only after the activity has received all ot
necessary local and state permits and approvals, and afte
implementation of appropriate best management practice
avoid or minimize disturbance of in-place sediments a
exceedances of the turbidity criteria. A temporary turbid
mixing zone shall be as follows:

(a) For waters up to 10 cfs flow at the time of constru
tion, the point of compliance shall be one hundred feet dow
stream from activity causing the turbidity exceedance.

(b) For waters above 10 cfs up to 100 cfs flow at the tim
of construction, the point of compliance shall be two hundr
feet downstream of activity causing the turbidity exceedan

(c) For waters above 100 cfs flow at the time of constru
tion, the point of compliance shall be three hundred fe
downstream of activity causing the turbidity exceedance.

(d) For projects working within or along lakes, pond
wetlands, estuaries, marine waters or other nonflowi
waters, the point of compliance shall be at a radius of o
hundred fifty feet from activity causing the turbidity excee
ance.

[Statutory Authority:  Chapter 90.48 RCW and 40 CFR 131. 97-23-0
(Order 94-19), § 173-201A-110, filed 11/18/97, effective 12/19/97. Statuto
Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-201A-11
filed 11/25/92, effective 12/26/92.]

173-201A-120

WAC 173-201A-120  General classifications. General
classifications applying to various surface water bodies 
specifically classified under WAC 173-201A-130 or 173
201A-140 are as follows:

(1) All surface waters lying within national parks
national forests, and/or wilderness areas are classified C
AA or Lake Class.

(2) All lakes and their feeder streams within the state 
classified Lake Class and Class AA respectively, except 
those feeder streams specifically classified otherwise.

(3) All reservoirs with a mean detention time of great
than 15 days are classified Lake Class.

(4) All reservoirs with a mean detention time of 15 da
or less are classified the same as the river section in wh
they are located.
(11/18/97) [Ch. 173-201A WAC—p. 13]
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(5) All reservoirs established on preexisting lakes are
classified as Lake Class.

(6) All unclassified surface waters that are tributaries to
Class AA waters are classified Class AA. All other unclassi-
fied surface waters within the state are hereby classified Class
A.
[Statutory Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-
201A-120, filed 11/25/92, effective 12/26/92.]

173-201A-130WAC 173-201A-130  Specific classifications—Fresh-
water. Specific fresh surface waters of the state of Washing-
ton are classified as follows:

(1) American River. Class AA

(2) Big Quilcene River and tributaries. Class AA

(3) Bumping River. Class AA

(4) Burnt Bridge Creek. Class  A

(5) Cedar River from Lake Washington to the Maple-
wood Bridge (river mile 4.1).

 Class  A

(6) Cedar River and tributaries from the Maplewood 
Bridge (river mile 4.1) to Landsburg Dam (river 
mile 21.6).

Class AA

(7) Cedar River and tributaries from Landsburg Dam 
(river mile 21.6) to headwaters. Special condition - 
no waste discharge will be permitted.

Class AA

(8) Chehalis River from upper boundary of Grays Har-
bor at Cosmopolis (river mile 3.1, longitude 
123°45'45" W) to Scammon Creek (river mile 
65.8).

Class  A

(9) Chehalis River from Scammon Creek (river mile 
65.8) to Newaukum River (river mile 75.2). Special 
condition - dissolved oxygen shall exceed 5.0 mg/L 
from June 1 to September 15. For the remainder of 
the year, the dissolved oxygen shall meet Class A 
criteria.

 Class  A

(10) Chehalis River from Newaukum River (river mile 
75.2) to Rock Creek (river mile 106.7).

Class  A

(11) Chehalis River, from Rock Creek (river mile 106.7) 
to headwaters.

Class AA

(12) Chehalis River, south fork. Class  A

(13) Chewuch River. Class AA

(14) Chiwawa River. Class AA

(15) Cispus River. Class AA

(16) Clearwater River. Class  A

(17) Cle Elum River. Class AA

(18) Cloquallum Creek. Class  A

(19) Clover Creek from outlet of Lake Spanaway to inlet 
of Lake Steilacoom.

Class  A

(20) Columbia River from mouth to the Washington-
Oregon border (river mile 309.3). Special condi-
tions - temperature shall not exceed 20.0°C due to 
human activities. When natural conditions exceed 
20.0°C, no temperature increase will be allowed 
which will raise the receiving water temperature by 
greater than 0.3°C; nor shall such temperature 
increases, at any time, exceed 0.3°C due to any sin-
gle source or 1.1°C due to all such activities com-
bined. Dissolved oxygen shall exceed 90 percent of 
saturation. Special condition - special fish passage 
exemption as described in WAC 173-201A-060 
(4)(b).

Class  A

(21) Columbia River from Washington-Oregon border 
(river mile 309.3) to Grand Coulee Dam (river mile 
596.6). Special condition from Washington-Oregon 
border (river mile 309.3) to Priest Rapids Dam 
(river mile 397.1). Temperature shall not exceed 
20.0°C due to human activities. When natural con-
ditions exceed 20.0°C, no temperature increase will 
be allowed which will raise the receiving water 
temperature by greater than 0.3°C; nor shall such 
temperature increases, at any time, exceed 
t=34/(T+9). Special condition - special fish passage 
exemption as described in WAC 173-201A-060 
(4)(b).

Class  A

(22) Columbia River from Grand Coulee Dam (river 
mile 596.6) to Canadian border (river mile 745.0).

Class AA

(23) Colville River. Class  A

(24) Coweeman River from mouth to Mulholland Creek 
(river mile 18.4).

Class  A

(25) Coweeman River from Mulholland Creek (river 
mile 18.4) to headwaters.

Class AA

(26) Cowlitz River from mouth to base of Riffe Lake 
Dam (river mile 52.0).

Class  A

(27) Cowlitz River from base of Riffe Lake Dam (river 
mile 52.0) to headwaters.

Class AA

(28) Crab Creek and tributaries. Class  B

(29) Decker Creek. Class AA

(30) Deschutes River from mouth to boundary of Sno-
qualmie National Forest (river mile 48.2).

Class  A

(31) Deschutes River from boundary of Snoqualmie 
National Forest (river mile 48.2) to headwaters.

Class AA

(32) Dickey River. Class  A

(33) Dosewallips River and tributaries. Class AA

(34) Duckabush River and tributaries. Class AA

(35) Dungeness River from mouth to Canyon Creek 
(river mile 10.8).

Class  A

(36) Dungeness River and tributaries from Canyon 
Creek (river mile 10.8) to headwaters.

Class AA

(37) Duwamish River from mouth south of a line bear-
ing 254° true from the NW corner of berth 3, termi-
nal No. 37 to the Black River (river mile 11.0) 
(Duwamish River continues as the Green River 
above the Black River).

Class  B

(38) Elochoman River. Class  A

(39) Elwha River and tributaries. Class AA

(40) Entiat River from Wenatchee National Forest 
boundary (river mile 20.5) to headwaters.

Class AA

(41) Grande Ronde River from mouth to Oregon border 
(river mile 37). Special condition - temperature 
shall not exceed 20.0°C due to human activities. 
When natural conditions exceed 20.0°C, no tem-
perature increase will be allowed which will raise 
the receiving water temperature by greater than 
0.3°C; nor shall such temperature increases, at any 
time, exceed t=34/(T+9).

Class  A

(42) Grays River from Grays River Falls (river mile 
15.8) to headwaters.

Class AA

(43) Green River (Cowlitz County). Class AA

(44) Green River (King County) from Black River (river 
mile 11.0 and point where Duwamish River contin-
ues as the Green River) to west boundary of Sec. 
27-T21N-R6E (west boundary of Flaming Geyser 
State Park at river mile 42.3).

Class  A

(45) Green River (King County) from west boundary of 
Sec. 27-T21N-R6E (west boundary of Flaming 
Geyser State Park, river mile 42.3) to west bound-
ary of Sec. 13-T21N-R7E (river mile 59.1).

Class AA
[Ch. 173-201A WAC—p. 14] (11/18/97)
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(46) Green River and tributaries (King County) from 
west boundary of Sec. 13-T21N-R7E (river mile 
59.1) to headwaters. Special condition - no waste 
discharge will be permitted.

Class AA

(47) Hamma Hamma River and tributaries. Class AA

(48) Hanaford Creek from mouth to east boundary of 
Sec. 25-T15N-R2W (river mile 4.1). Special condi-
tion - dissolved oxygen shall exceed 6.5 mg/L.

Class  A

(49) Hanaford Creek from east boundary of Sec. 25-
T15N-R2W (river mile 4.1) to headwaters.

Class  A

(50) Hoh River and tributaries. Class AA

(51) Hoquiam River (continues as west fork above east 
fork) from mouth to river mile 9.3 (Dekay Road 
Bridge) (upper limit of tidal influence).

Class  B

(52) Humptulips River and tributaries from mouth to 
Olympic National Forest boundary on east fork 
(river mile 12.8) and west fork (river mile 40.4) 
(main stem continues as west fork).

Class  A

(53) Humptulips River, east fork from Olympic 
National Forest boundary (river mile 12.8) to head-
waters.

Class AA

(54) Humptulips River, west fork from Olympic 
National Forest boundary (river mile 40.4) to head-
waters.

Class AA

(55) Issaquah Creek. Class  A

(56) Kalama River from lower Kalama River Falls (river 
mile 10.4) to headwaters.

Class AA

(57) Klickitat River from Little Klickitat River (river 
mile 19.8) to boundary of Yakima Indian Reserva-
tion.

Class AA

(58) Lake Washington Ship Canal from Government 
Locks (river mile 1.0) to Lake Washington (river 
mile 8.6). Special condition - salinity shall not 
exceed one part per thousand (1.0 ppt) at any point 
or depth along a line that transects the ship canal at 
the University Bridge (river mile 6.1).

Lake Class

(59) Lewis River, east fork, from Multon Falls (river 
mile 24.6) to headwaters.

Class AA

(60) Little Wenatchee River. Class AA

(61) Methow River from mouth to Chewuch River (river 
mile 50.1).

Class  A

(62) Methow River from Chewuch River (river mile 
50.1) to headwaters.

Class AA

(63) Mill Creek from mouth to 13th Street Bridge in 
Walla Walla (river mile 6.4). Special condition - 
dissolved oxygen concentration shall exceed 5.0 
mg/L.

Class  B

(64) Mill Creek from 13th Street Bridge in Walla Walla 
(river mile 6.4) to Walla Walla Waterworks Dam 
(river mile 11.5).

Class  A

(65) Mill Creek and tributaries from city of Walla Walla 
Waterworks Dam (river mile 21.6) to headwaters. 
Special condition - no waste discharge will be per-
mitted.

Class AA

(66) Naches River from Snoqualmie National Forest 
boundary (river mile 35.7) to headwaters.

Class AA

(67) Naselle River from Naselle "Falls" (cascade at river 
mile 18.6) to headwaters.

Class AA

(68) Newaukum River. Class  A

(69) Nisqually River from mouth to Alder Dam (river 
mile 44.2).

Class  A

(70) Nisqually River from Alder Dam (river mile 44.2) 
to headwaters.

Class AA

(71) Nooksack River from mouth to Maple Creek (river 
mile 49.7).

Class  A

(72) Nooksack River from Maple Creek (river mile 
49.7) to headwaters.

Class AA

(73) Nooksack River, south fork, from mouth to Skoo-
kum Creek (river mile 14.3).

Class  A

(74) Nooksack River, south fork, from Skookum Creek 
(river mile 14.3) to headwaters.

Class AA

(75) Nooksack River, middle fork. Class AA

(76) Okanogan River. Class  A

(77) Palouse River from mouth to south fork (Colfax, 
river mile 89.6).

Class  B

(78) Palouse River from south fork (Colfax, river mile 
89.6) to Idaho border (river mile 123.4). Special 
condition - temperature shall not exceed 20.0°C 
due to human activities. When natural conditions 
exceed 20.0°C, no temperature increase will be 
allowed which will raise the receiving water tem-
perature by greater than 0.3°C; nor shall such tem-
perature increases, at any time, exceed t=34/(T+9).

Class  A

(79) Pend Oreille River from Canadian border (river 
mile 16.0) to Idaho border (river mile 87.7). Special 
condition - temperature shall not exceed 20.0°C 
due to human activities. When natural conditions 
exceed 20.0°C, no temperature increase will be 
allowed which will raise the receiving water tem-
perature by greater than 0.3°C; nor shall such tem-
perature increases, at any time, exceed t=34/(T+9).

Class  A

(80) Pilchuck River from city of Snohomish Water-
works Dam (river mile 26.8) to headwaters.

Class AA

(81) Puyallup River from mouth to river mile 1.0. Class  B

(82) Puyallup River from river mile 1.0 to Kings Creek 
(river mile 31.6).

Class  A

(83) Puyallup River from Kings Creek (river mile 31.6) 
to headwaters.

Class AA

(84) Queets River and tributaries. Class AA

(85) Quillayute River. Class AA

(86) Quinault River and tributaries. Class AA

(87) Salmon Creek (Clark County). Class  A

(88) Satsop River from mouth to west fork (river mile 
6.4).

Class  A

(89) Satsop River, east fork. Class AA

(90) Satsop River, middle fork. Class AA

(91) Satsop River, west fork. Class AA

(92) Skagit River from mouth to Skiyou Slough-lower 
end (river mile 25.6).

Class  A

(93) Skagit River and tributaries (includes Baker, Suak, 
Suiattle, and Cascade rivers) from Skiyou Slough-
lower end, (river mile 25.6) to Canadian border 
(river mile 127.0). Special condition - Skagit River 
(Gorge by-pass reach) from Gorge Dam (river mile 
96.6) to Gorge Powerhouse (river mile 94.2). Tem-
perature shall not exceed 21°C due to human activ-
ities. When natural conditions exceed 21°C, no 
temperature increase will be allowed which will 
raise the receiving water temperature by greater 
than 0.3°C, nor shall such temperature increases, at 
any time, exceed t=34/(T+9).

Class AA

(94) Skokomish River and tributaries. Class AA

(95) Skookumchuck River from Bloody Run Creek 
(river mile 21.4) to headwaters.

Class AA

(96) Skykomish River from mouth to May Creek (above 
Gold Bar at river mile 41.2).

Class  A

(97) Skykomish River from May Creek (above Gold Bar 
at river mile 41.2) to headwaters.

Class AA

(98) Snake River from mouth to Washington-Idaho-
Oregon border (river mile 176.1). Special condi-
tion:
(11/18/97) [Ch. 173-201A WAC—p. 15]
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(a) Below Clearwater River (river mile 139.3). Tem-
perature shall not exceed 20.0°C due to human 
activities. When natural conditions exceed 20.0°C, 
no temperature increase will be allowed which will 
raise the receiving water temperature by greater 
than 0.3°C; nor
shall such temperature increases, at any time, 
exceed t=34/(T+9). Special condition - special fish 
passage exemption as described in WAC 173-
201A-060 (4)(b).

(b) Above Clearwater River (river mile 139.3). Tem-
perature shall not exceed 20.0°C due to human 
activities. When natural conditions exceed 20.0°C, 
no temperature increases will be allowed which 
will raise the receiving water temperature by 
greater than 0.3°C; nor shall such temperature 
increases, at any time, exceed 0.3°C due to any sin-
gle source or 1.1°C due to all such activities com-
bined.

Class  A

(99) Snohomish River from mouth and east of longitude 
122°13'40"W upstream to latitude 47°56'30"N 
(southern tip of Ebey Island at river mile 8.1). Spe-
cial condition - fecal coliform organism levels shall 
both not exceed a geometric mean value of 200 col-
onies/100 mL and not have more than 10 percent of 
the samples obtained for calculating the mean value 
exceeding 400 colonies/100 mL.

Class  A

(100) Snohomish River upstream from latitude 
47°56'30"N (southern tip of Ebey Island river mile 
8.1) to confluence with Skykomish and Sno-
qualmie River (river mile 20.5).

Class  A

(101) Snoqualmie River and tributaries from mouth to 
west boundary of Twin Falls State Park on south 
fork (river mile 9.1).

Class  A

(102) Snoqualmie River, middle fork. Class AA

(103) Snoqualmie River, north fork. Class AA

(104) Snoqualmie River, south fork, from west boundary 
of Twin Falls State Park (river mile 9.1) to head-
waters.

Class AA

(105) Soleduck River and tributaries. Class AA

(106) Spokane River from mouth to Long Lake Dam 
(river mile 33.9). Special condition - temperature 
shall not exceed 20.0°C due to human activities. 
When natural conditions exceed 20.0°C, no tem-
perature increase will be allowed which will raise 
the receiving water temperature by greater than 
0.3°C; nor shall such temperature increases, at any 
time, exceed t=34/(T+9).

Class  A

(107) Spokane River from Long Lake Dam (river mile 
33.9) to Nine Mile Bridge (river mile 58.0). Special 
conditions:

(a) The average euphotic zone concentration of total 
phosphorus (as P) shall not exceed 25µg/L during 
the period of June 1 to October 31.

(b) Temperature shall not exceed 20.0°C, due to human 
activities. When natural conditions exceed 20.0°C, 
no temperature increase will be allowed which will 
raise the receiving water temperature by greater 
than 0.3°C; nor shall such temperature increases, at 
any time exceed t=34/(T+9).

Lake Class

(108) Spokane River from Nine Mile Bridge (river mile 
58.0) to the Idaho border (river mile 96.5). Temper-
ature shall not exceed 20.0°C due to human activi-
ties. When natural conditions exceed 20.0°C no 
temperature increase will be allowed which will 
raise the receiving water temperature by greater 
than 0.3°C; nor shall such temperature increases, at 
any time exceed t=34/(T+9).

Class  A

(109) Stehekin River. Class AA

(110) Stillaguamish River from mouth to north and south 
forks (river mile 17.8).

Class  A

(111) Stillaguamish River, north fork, from mouth to 
Squire Creek (river mile 31.2).

Class  A

(112) Stillaguamish River, north fork, from Squire Creek 
(river mile 31.2) to headwaters.

Class AA

(113) Stillaguamish River, south fork, from mouth to 
Canyon Creek (river mile 33.7).

Class  A

(114) Stillaguamish River, south fork, from Canyon 
Creek (river mile 33.7) to headwaters.

Class AA

(115) Sulphur Creek. Class  B

(116) Sultan River from mouth to Chaplain Creek (river 
mile 5.9).

Class  A

(117) Sultan River and tributaries from Chaplain Creek 
(river mile 5.9) to headwaters. Special condition - 
no waste discharge will be permitted above city of 
Everett Diversion Dam (river mile 9.4).

Class AA

(118) Sumas River from Canadian border (river mile 12) 
to headwaters (river mile 23).

Class  A

(119) Tieton River. Class AA

(120) Tolt River, south fork and tributaries from mouth to 
west boundary of Sec. 31-T26N-R9E (river mile 
6.9).

Class AA

(121) Tolt River, south fork from west boundary of Sec. 
31-T26N-R9E (river mile 6.9) to headwaters. Spe-
cial condition - no waste discharge will be permit-
ted.

Class AA

(122) Touchet River, north fork from Dayton water intake 
structure (river mile 3.0) to headwaters.

Class AA

(123) Toutle River, north fork, from Green River to head-
waters.

Class AA

(124) Toutle River, south fork. Class AA

(125) Tucannon River from Umatilla National Forest 
boundary (river mile 38.1) to headwaters.

Class AA

(126) Twisp River. Class AA

(127) Union River and tributaries from Bremerton Water-
works Dam (river mile 6.9) to headwaters. Special 
condition - no waste discharge will be permitted.

Class AA

(128) Walla Walla River from mouth to Lowden (Dry 
Creek at river mile 27.2).

Class  B

(129) Walla Walla River from Lowden (Dry Creek at 
river mile 27.2) to Oregon border (river mile 40). 
Special condition - temperature shall not exceed 
20.0°C due to human activities. When natural con-
ditions exceed 20.0°C, no temperature increase will 
be allowed which will raise the receiving water 
temperature by greater than 0.3°C; nor shall such 
temperature increases, at any time, exceed 
t=34/(T+9).

Class  A

(130) Wenatchee River from Wenatchee National Forest 
boundary (river mile 27.1) to headwaters.

Class AA

(131) White River (Pierce-King counties) from Mud 
Mountain Dam (river mile 27.1) to headwaters.

Class AA

(132) White River (Chelan County). Class AA

(133) Wildcat Creek. Class  A

(134) Willapa River upstream of a line bearing 70° true 
through Mailboat Slough light (river mile 1.8).

Class  A

(135) Wishkah River from mouth to river mile 6 (SW 1/4 
SW 1/4 NE 1/4 Sec. 21-T18N-R9W).

Class  B

(136) Wishkah River from river mile 6 (SW 1/4 SW 1/4 
NE 1/4 Sec. 21-T18N-R9W) to west fork (river 
mile 17.7).

Class  A

(137) Wishkah River from west fork of Wishkah River 
(river mile 17.7) to south boundary of Sec. 33-
T21N-R8W (river mile 32.0).

Class AA
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[Statutory Authority:  Chapter 90.48 RCW and 40 CFR 131. 97-23-064
(Order 94-19), § 173-201A-130, filed 11/18/97, effective 12/19/97. Statutory
Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-201A-130,
filed 11/25/92, effective 12/26/92.]

173-201A-140

WAC 173-201A-140  Specific classifications—Marine
water. Specific marine surface waters of the state of Wash-
ington are classified as follows:

[Statutory Authority:  Chapter 90.48 RCW and 40 CFR 131. 97-23-0
(Order 94-19), § 173-201A-140, filed 11/18/97, effective 12/19/97. Statuto
Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-201A-14
filed 11/25/92, effective 12/26/92.]

173-201A-150

173-201A-160

WAC 173-201A-160  Implementation. 

(138) Wishkah River and tributaries from south boundary 
of Sec. 33-T21N-R8W (river mile 32.0) to headwa-
ters. Special condition - no waste discharge will be 
permitted.

Class AA

(139) Wynoochee River from mouth to Olympic National 
Forest boundary (river mile 45.9).

Class  A

(140) Wynoochee River from Olympic National Forest 
boundary (river mile 45.9) to headwaters.

Class AA

(141) Yakima River from mouth to Cle Elum River (river 
mile 185.6). Special condition - temperature shall 
not exceed 21.0°C due to human activities. When 
natural conditions exceed 21.0°C, no temperature 
increase will be allowed which will raise the receiv-
ing water temperature by greater than 0.3°C; nor 
shall such temperature increases, at any time, 
exceed t=34/(T+9).

Class  A

(142) Yakima River from Cle Elum River (river mile 
185.6) to headwaters.

Class AA

(1) Budd Inlet south of latitude 47°04'N (south of 
Priest Point Park). Class  B

(2) Coastal waters: Pacific Ocean from Ilwaco to 
Cape Flattery. Class AA

(3) Commencement Bay south and east of a line 
bearing 258° true from "Brown's Point" and north 
and west of line bearing 225° true through the 
Hylebos waterway light. Class  A

(4) Commencement Bay, inner, south and east of a 
line bearing 225° true through Hylebos waterway 
light except the city waterway south and east of 
south 11th Street. Class  B

(5) Commencement Bay, city waterway south and 
east of south 11th Street. Class  C

(6) Drayton Harbor, south of entrance. Class  A

(7) Dyes and Sinclair Inlets west of longitude 
122°37'W. Class  A

(8) Elliott Bay east of a line between Pier 91 and 
Duwamish head. Class  A

(9) Everett Harbor, inner, northeast of a line bearing 
121° true from approximately 47°59'5"N and 
122°13'44"W (southwest corner of the pier). Class  B

(10) Grays Harbor west of longitude 123°59'W. Class  A

(11) Grays Harbor east of longitude 123°59'W to lon-
gitude 123°45'45"W (Cosmopolis Chehalis 
River, river mile 3.1).  Special condition -dis-
solved oxygen shall exceed 5.0 mg/L. Class  B

(12) Guemes Channel, Padilla, Samish and Belling-
ham Bays east of longitude 122°39'W and north 
of latitude 48°27'20"N. Class  A

(13) Hood Canal. Class AA

(14) Mukilteo and all North Puget Sound west of lon-
gitude 122°39' W (Whidbey, Fidalgo, Guemes 
and Lummi islands and State Highway 20 Bridge 
at Deception Pass), except as otherwise noted. Class AA

(15) Oakland Bay west of longitude 123°05'W (inner 
Shelton harbor). Class  B

(16) Port Angeles south and west of a line bearing 
152° true from buoy "2" at the tip of Ediz Hook. Class  A

(17) Port Gamble south of latitude 47°51'20"N. Class  A

(18) Port Townsend west of a line between Point Hud-
son and Kala Point. Class  A

(19) Possession Sound, south of latitude 47°57'N. Class AA

(20) Possession Sound, Port Susan, Saratoga Passage, 
and Skagit Bay east of Whidbey Island and State 
Highway 20 Bridge at Deception Pass between 
latitude 47°57'N (Mukilteo) and latitude 
48°27'20"N (Similk Bay), except as otherwise 
noted. Class  A

(21) Puget Sound through Admiralty Inlet and South 
Puget Sound, south and west to longitude 
122°52'30"W (Brisco Point) and longitude 
122°51'W (northern tip of Hartstene Island). Class AA

(22) Sequim Bay southward of entrance. Class AA

(23) South Puget Sound west of longitude 
122°52'30"W (Brisco Point) and longitude 
122°51'W (northern tip of Hartstene Island, 
except as otherwise noted). Class  A

(24) Strait of Juan de Fuca.   Class AA

(25) Totten Inlet and Little Skookum Inlet, west of 
longitude 122°56'32" (west side of Steamboat 
Island). Class AA

(26) Willapa Bay seaward of a line bearing 70° true 
through Mailboat Slough light (Willapa River, 
river mile 1.8). Class  A
(11/18/97) [Ch. 173-201A WAC—p. 17]
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(4) Allowance for compliance schedules.
(a) Permits, orders, and directives of the department for

existing discharges may include a schedule for achieving
compliance with water quality criteria contained in this chap-
ter. Such schedules of compliance shall be developed to
ensure final compliance with all water quality-based effluent
limits in the shortest practicable time. Decisions regarding
whether to issue schedules of compliance will be made on a
case-by-case basis by the department. Schedules of compli-
ance may not be issued for new discharges. Schedules of
compliance may be issued to allow for:  (i) construction of
necessary treatment capability; (ii) implementation of neces-
sary best management practices; (iii) implementation of addi-
tional storm water best management practices for discharges
determined not to meet water quality criteria following
implementation of an initial set of best management prac-
tices; (iv) completion of necessary water quality studies; or
(v) resolution of a pending water quality standards' issue
through rule-making action.

(b) For the period of time during which compliance wit
water quality criteria is deferred, interim effluent limitation
shall be formally established, based on the best professio
judgment of the department. Interim effluent limitations ma
be numeric or nonnumeric (e.g., construction of necess
facilities by a specified date as contained in an ecology or
or permit).

(c) Prior to establishing a schedule of compliance, t
department shall require the discharger to evaluate the po
bility of achieving water quality criteria via nonconstructio
changes (e.g., facility operation, pollution prevention
Schedules of compliance may in no case exceed ten ye
and shall generally not exceed the term of any permit.
[Statutory Authority:  Chapter 90.48 RCW and 40 CFR 131. 97-23-0
(Order 94-19), § 173-201A-160, filed 11/18/97, effective 12/19/97. Statuto
Authority:  Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-201A-16
filed 11/25/92, effective 12/26/92.]

173-201A-170

173-201A-180
[Ch. 173-201A WAC—p. 18] (11/18/97)





Summary of Questionnaires 
 
As part of the Mid-Puyallup Basin Plan, Pierce County sent out questionnaires to 
selected residents of the subbasin.  To be selected a residence simply had to 
border a defined water body.  Water bodies were defined using the GIS data 
supplied by the county to Entranco.  The purpose of this text is to summarize the 
results of the returned questionnaires.   
 
The questionnaire surveys were examined and the concerns pertaining to the 
basin plan were categorized.  Seventy-three concerns were deemed to have 
some significance to the basin planning process.  The data was further sorted 
into four main groupings: Flooding issues, Development concerns, fisheries and 
wildlife, and water quality problems.  The categorization was as follows: 
 
Flooding Issues   34% 
Development Concerns  41% 
Fisheries and Wildlife  11% 
Water Quality Problems  14% 
 
The flooding issues ranged from flooding on the main stem of the Puyallup River 
to flooding on the smaller tributaries.  Some culverts were identified as areas of 
frequent flooding.  Aggradation in the Puyallup River was blamed for recent 
flooding in several accounts.  The levy system on the Puyallup River was 
mentioned several times as being in need of maintenance and repair.  The lack 
of a formal storm drain system was also called out in several surveys. 
 
Development was the most frequently mentioned problem in the Mid-Puyallup 
Basin.  It should be noted that a large number of the respondents are long time 
residence of the basin, and that might have contributed to the opinion that 
development was happening too fast and without consideration for the future.  
Deforestation related to development was mentioned twice.  Erosion was also 
mention as it relates to the deforestation, specifically on the valley walls.  Traffic 
was called out five times, but is not in the purview of this basin plan.  Other 
complaints related to development dealt with the loss of aquifer recharge areas 
due to the increase in impervious surface area.  By far the strongest opinions 
were expressed against the operation of the gravel pit near Fennel Creek.  It 
appears that there is a strong coalition of local residents that submitted a typed 
statement against the location and operation of the gravel mine. 
 
Fisheries and wildlife concerns were centered on salmon.  Mention was made of 
a Historical Native American Village that once was near Alderton.  Over fishing 
and Native American fishing rights were topics brought up by the respondents. 
 
Water quality problems included: unregulated discharges into Bonney Lake, 
absence of a formal stormwater treatment system, and the continued addition of 
sediment from the erosion of material near Ball Creek.  



 
 
 
 
 
 
 
May 15, 2001 
WP50933 
 
SUBJECT: Mid-Puyallup Basin Plan 
 
Dear Property Owner: 
The Pierce County Water Programs Division is currently conducting a study of storm drainage 
and water resource issues within the Mid-Puyallup Basin.  The purpose of the study is to 
determine whether improvements are needed to ensure that storm drainage facilities function 
properly and that water quality and habitat are protected.  The final product will be a basin plan, 
which will include a list of potential storm drainage, water quality, and habitat improvement 
projects.  Pierce County hopes to use this information to direct their work efforts in the Mid-
Puyallup Basin area. 

Within the next few weeks, the Entranco consulting team will conduct a physical survey of water 
bodies within the basin on behalf of Pierce County.  These water bodies include Fennel Creek, 
Ball Creek, Canyon Falls Creek, Horse Haven Creek and other streams, lakes and wetlands.  
Field personnel will walk stream channels, examine ponded areas, take measurements, and 
record the general conditions of the waterbodies.  

We request your cooperation in conducting the survey.  Survey work will be largely confined to 
stream channels and other waterbodies, but field personnel may need to enter your property for a 
short period of time in order to gain access to them.  Field personnel will all be qualified 
engineers, scientists, or technicians under contract with or employed by Entranco, and Water 
Programs staff.  They will try to contact you directly before crossing your property and will carry 
identification. You are allowed to refuse us access to your property, however, the evaluation 
could generate projects and policies which would benefit you and your neighbors.  All field 
surveys should be completed by the end of 2001.  The consultant expects to begin field surveys 
in June, and may return to evaluate insect populations within the streams later this fall.   

We will be holding a public meeting in the near future to discuss this process and to obtain input 
from area residents.  Notice will be placed in local newspapers.  We will also be establishing a 
mailing list of interested parties.  A questionnaire is included with this letter, and we would 
appreciate your response if you have issues you would like to see considered. 

If you would like more information about the survey or object to providing us access, please call 
our Project Managers at Pierce County Water Programs, Janine Redmond at (253) 798-7569 or 
Al Zehni, P.E., at (253) 798-4677.   With your help, we hope to prepare a plan and strategy which 
will not only reduce flood and drainage related problems, but also protect resources that add to 
the quality of life within the basin.   
 
Sincerely, 
 
 
 
 
Janine Redmond 
Senior Planner 
 
F:\Projects\D010\MidPuyallup\rightofentry\publicmail.doc 



 

PIERCE COUNTY WATER PROGRAMS 
9315 Gravelly lake Drive SW, Suite 200, Lakewood, WA  98499-1502 

 
 

Mid-Puyallup Basin Plan Questionnaire 
 
Pierce County Water Programs is preparing a surface water management plan for the Mid-
Puyallup Basin. The plan will identify the actions necessary to provide safe storm drainage, 
reduce flooding, maintain water quality and protect natural streams and the fish and wildlife they 
support. Your completion of this questionnaire will help us make sure that the plan takes account 
of your views and any information you may have. Please mail completed questionnaires to the 
address shown below. 
 
 
 
 
 
 
 
 
 
 
 
 

If you would like to be on our mailing list please provide the following information: 
 
Name: _____________________________________   Email: ________________________________
 
Organization (if applicable): __________________________________________________________ 
 
Address:___________________________________________________________________________ 
 
City, State, Zip: ______________________________ Phone Number: ________________________

 
How long have you lived in the Mid-Puyallup Basin? _______________________________________ 
 
In your opinion, what are the most pressing issues in the Mid-Puyallup Basin? 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
Please describe any specific flooding and/or erosion problem areas you are aware of: 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
Are you aware of any locations where water quality is/or seems to be impaired? If so, where? 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 



What prior improvements/policies have benefited the Mid-Puyallup Basin that you are aware of? 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
Have you observed fish in streams in the Mid-Puyallup Basin area? If so, where and when have 
you observed them? 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
If you have observed fish, do you know what species you have seen? 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
Other Comments: 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
 
 
 
 
 
 

Thanks for you input! 
 
 
 

Please Mail Completed Questionnaire to Al Zehni, P.E. at Pierce County Water Programs 
9315 Gravelly Lake Drive SW, Suite 203 

Lakewood, WA  98499 





A public meeting held June 26th, 2001 to inform the citizens of the Mid-Puyallup Basin 
about the upcoming basin planning effort and to illicit input on the locations of flooding, 
water quality, and habitat problems in the basin.  The goals and intentions for the Mid-
Puyallup basin plan were presented followed by a period for questions.  Below is a 
summary of the questions asked. 
 
 
Q.  Is the intention of this project to enhance drainage? 

A.  The goals of the project are to first identify flooding problems within the Mid-Puyallup 
basin then to recommend possible solutions.  Candidates for culvert replacement 
are an example of this. 

 

Q.  What can be done about developments that have already been permitted? 

A.  If it is already approved the options to prevent building are limited. 

 

Q.  What will happen to no-name creek when the gravel pit digs in its source? 

A.  The County does not believe there is any threat to no-named creek from the gravel 
pit.  If citizens find a problem, they should report it to the County immediately.  

 

Q.  Are you going to dredge the Puyallup River? 

A.  That option is not within the constraints of this project. 

 

Q.  Do you have a plan? 

A.  The intent of this project is to develop a plan. 

 

Q.  Have you thought about cleaning the culverts? 

A.  Yes, that is one of the potential solutions. 

 

Q.  How can the water leave the Puyallup River delta when the silts have built up? 

A.  This question is outside the scope of this project. 

 

Q.  What is the County’s property buying plan? 

A.  FEMA provides money to buy flood prone land.  The County has participated in this 
program by purchasing several properties that are known to have repeated flooding. 

 

Q.  Why does the County buy land that has never flooded? 

A.  The County tries to buy tracts of land so there may be parcels within a tract that are 
outside the flood zone.   



 

Q.  What would cause groundwater to rise?  (in reference to an article about a road 
project) 

A.  The County will look into this. 

 

Q.  Don’t you have to model the Puyallup to model the little creeks? 

A.  Only at the interface (confluence).  We will use FEMA’s data to determine the extent 
of backwater.  

 

Q.  Are you trying to account for aggradation in the Puyallup long term? 

A.  Although management of the Puyallup River is not the focus of this basin plan, Pierce 
County is trying to gather this information. 

 

Q.  Will rezoning be a product of this study? 

A.  No, addressing flooding problems is the product. 

 

Q.  Will wetland regulations be a result of this study? 

A.  No, we will not be delineating wetlands. 

 

Q.  Our concerns are that your maps will be used to delineate future wetlands. 

A.  That is not our intention. 

 

Q.  Does Fennel Creek have a floodplain?  And, has anyone built in it? 

A.  Some development did occur before FEMA. 

 

Q.  What has triggered this study? 

A.  New stormwater regulations. 

 

Q.  Where has the funding come from? 

A.  The Water Department. 
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INTRODUCTION 

Pierce County Public Works and Utilities, Water Programs Division, has begun a basin-based 
planning process to identify and prioritize its projects and other activities.  The Water Programs 
Division is responsible for surface water management in the unincorporated areas of Pierce 
County. 

The intent of the Basin Planning Process is to provide an update of the Pierce County storm 
drainage and surface water management plan adopted by the County in 1991 (Montgomery 
1991).  Information regarding water management issues such as flooding, water quality and 
quantity, and fisheries resources will be collected and evaluated to determine the most effective 
means of protecting resources and preventing damage to public and private properties.  A 
three-phase approach is being used to prepare these Basin Plans:  (1) basin characterization, 
(2) basin planning, and 3) implementation.  This report is a contribution to the Phase 1 effort for 
the Mid-Puyallup Basin. 

The Mid-Puyallup Basin extends upstream along the Puyallup River from approximately river 
mile (RM) 7 below Puyallup to approximately RM 26.5 upstream of Orting, not including the 
Carbon River and Stuck River drainages.  Specifically, we were asked to address six tributaries 
in this basin, but to exclude the mainstem Puyallup itself.  The six included tributaries are: 

 Unnamed tributary 0399, confluence at Puyallup RM 12.2; 

 Unnamed tributary 0400, confluence at Puyallup RM 13.1; 

 Ball Creek, tributary 0405, confluence at Puyallup RM 14.9; 

 Fennel Creek, tributary 0406, confluence at Puyallup RM 15.5; 

 Canyonfalls Creek, tributary 0410, confluence at Puyallup RM 16.2; 

 Horse Haven Creek, tributary 0589, confluence at Puyallup RM 20.2. 

This report presents results of a pre-field fisheries and fish habitat assessment of these six 
tributaries. 

METHODS 

Tri-County Urban Issues ESA Protocol 

The Scope of Work for this project mandated that we evaluate baseline habitat conditions in the 
six included tributaries using the protocol set forth in the Tri-County Urban Issues ESA Study 
(R2 Consultants et al. 2000).  Chapter 5 of the referenced study provides details of the 
protocol, which uses a two-phased approach to characterize baseline habitat conditions based 
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on geomorphic suitability, fish distribution, and man-caused habitat alterations.  Phase I is 
essentially a desktop exercise to pre-classify habitat into reaches suitable for use by fish, 
reaches unlikely to be suitable for use, and reaches requiring a “second look” to determine 
suitability, i.e., closer examination in the field which is done in Phase II.  In the Tri-County 
protocol, the emphasis is on salmon species, in particular those listed or candidates for listing 
under the U. S. Endangered Species Act (ESA) which includes all Puget Sound stocks of 
chinook salmon and bull trout (listed as threatened) and all Puget Sound stocks of coho salmon 
(candidates for listing).  However, because State land use regulations also take account of fish 
bearing waters utilized by any species, and county land use regulations generally mirror State 
regulations, we also incorporated State stream typing guidelines into our assessment. 

Phase I of the Tri-County protocol uses information from existing sources including other reports 
and studies, existing databases, topographic maps, GIS coverages, aerial photos, and the like.  
Some field reconnaissance of a “spot-check” nature may also be done in Phase I.  Phase II is a 
more detailed field assessment of the reaches designated in Phase I as requiring the “second 
look.”  Phase II uses a suite of standard field methods to measure habitat quality and quantity.  
The output of this two-phased assessment is a classification of each site as Good, Fair, or Poor 
habitat for fish.  This is similar to, and consistent with, the National Marine Fisheries Service 
(NMFS) Properly Functioning Condition Matrix for ESA-listed and candidate species 
(NMFS 1996). 

Application of Phase I Methodologies 

We used 1:24,000 topographic maps (specifically the USGS Sumner, Orting, and Buckley 
quadrangles) as well as the corresponding WDFW/WDNR hydrolayers to define the channel 
networks of each of the six tributaries.  We subdivided each stream into segments using 
segment breaks and attributes provided by the joint State/Treaty Tribes Salmon and Steelhead 
Habitat Inventory and Assessment Program (SSHIAP).  SSHIAP uses the method of Pleus and 
Schuett-Hames (1998) to divide the streams into logical segments based on gradient and 
confinement.  Segment breaks were recorded on our 1:24,000 working maps and were 
assigned unique identifying numbers as listed in the SSHIAP database. We also obtained 
segment lengths, gradients, and confinement classes for these segments from the SSHIAP 
database.  For some stream segments, we calculated sinuosity (the ratio of channel length to 
valley length) from map wheel measurements made directly from the working maps. 

To identify channel type in each segment, we used the channel classification system of 
Paustian et al. (1992) which the Tri-County protocol recommends (R2 Consultants et al. 2000).  
This classification system categorizes channels into specific fluvial process types.  Seven of 
these channel types are commonly found in the Tri-County region and are listed below with brief 
descriptions: 

 Palustrine—Wetland channels, beaver pond complexes or sloughs.  Velocity generally 
low, substrate composed of fine sediment or organic matter, channel morphology 
sinuous or irregular and dominated by pools or glides. 
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 Floodplain—Low gradient depositional channels.  Substrate typically small gravel to 
cobble in size, bedform typically regularly spaced pool-riffles.  LWD important for forming 
pools and providing cover.  These channels migrate freely across alluvial floodplains, off-
channel habitats are normally abundant. 

 Alluvial fan—Moderate gradient depositional channels in the transitional area between 
steep slopes and valley floodplains.  Stream power decreases longitudinally down the 
fan, and deposition results in channels that migrate across the fan.  Gravel to cobble-
size substrates, pools often small and shallow, off-channel habitats do not persist over 
the long term. 

 Large contained—Low to moderate gradient channels that arte moderately to deeply 
incised.  Stream power moderate to high with coarse substrates. LWD is easily 
transported and is generally found along channel margins.  Off-channel habitats are 
rare. 

 Moderate gradient mixed control—Transport dominated channels with moderate to 
high stream power.  LWD is important for forming pools and storing sediment; substrates 
and bedforms are variable.  Off-channel habitats may be present but are generally not 
abundant. 

 Moderate gradient contained—Transport dominated channels with moderate to high 
stream power. LWD is important for forming pools and storing sediment; substrates and 
bedforms are variable.  Off-channel habitats are rare. 

 High gradient contained—Moderately to deeply incised channels with high stream 
power.  Most sediments are easily transported, thus gravels and small cobbles are found 
only in hydraulically protected areas.  Pools tend to be small and shallow, although LWD 
and bedrock may form large deep pools. 

The authors of the Tri-County protocol (R2 Consultants et al. 2000) suggest that channel types 
delineated as above can be used to predict use of habitat by salmonid fish species, and they 
provide a table that ranks species-specific habitat use by channel type into high-use, secondary-
use, and negligible-use categories.  However, since we already had actual stream type and fish 
distribution data for many of the stream segments from other sources, we did not rely on this 
portion of the methodology. 

We extracted a limited amount of useful habitat quality and quantity information about stream 
segments in Fennel, Canyonfalls, and Horse Haven creeks from previous studies by AES and 
Beak (1997), Huckell/Weinman (1998), Foster Wheeler (1999), and Thorpe and Stepan (1985).  
Fish bearing and non-fish bearing water type and fish distribution information was taken from 
WDFW/WDNR hydrolayers, Tri-County StreamNet maps, WDFW and Puyallup Tribal Fisheries 
unpublished sources, and Williams et al. (1975).  This was overlayed on the working maps to 
envision fish distribution and water type by stream segment. 
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Next we assessed the extent of man-caused channel alterations using information extracted 
from the AES and Beak (1997), Huckell/Weinman (1998), Foster Wheeler (1999), and Thorpe 
and Stepan (1985) studies, as well as from GIS coverages provided by Pierce County for road 
crossings, sewer lines, pump stations, waster water treatment plants, drainage ponds, land use 
designations, and open space corridors.  We also incorporated culvert locations and barrier 
information from the Pierce Conservation District’s recent inventory of culverts and barriers to 
fish passage (Pierce Conservation District 2000).  No information was available from Pierce 
County for total impervious area (TIA), so we estimated TIA values for each stream segment 
using the GIS coverage for land use designation and rules-of-thumb values for TIA of different 
kinds of land uses published by May et al. (1997) for Puget Sound lowland streams. Finally, the 
Washington State 303(d) list for 1998 (the most recent available) was consulted for water quality 
problem areas in the six tributary basins.  This information was combined and used to rank the 
level of channel alteration as High, Moderate, or Low according to the criteria set forth in Table 
1 (R2 Consultants et al. 2000). 

 

Table 1 
Level of Channel Alteration 

 

Two or more of 
the following 

High 

One or more of 
the following 

Moderate 

All of the 
following      

Low 

TIA > 40% 40–10% < 10% 

Channel & flow 
modifications 

> 50% 25–50% < 25% 

Riparian breaks > 5 per mile 2–5 per mile < 2 per mile 

303(d) listings More than one One None 

 

To complete the desktop assessment, a “Phase I Decision Box” (R2 Consultants et al. 2000) 
was constructed for each tributary.  A “Decision Box” is essentially a matrix of expected fish use 
(or, where known, actual fish use) against level of man-caused channel alteration.  These 
“Decision Boxes” pre-classify stream segments into Highly Suitable, Questionable or Secondary 
Use, and Negligible Use categories (R2 Consultants et al. 2000).  Segments falling into the 
Questionable or Secondary Use category are those requiring a “second look” in the field and will 
be evaluated during the Phase II field work to finalize their habitat condition assessment based 
on standard field methods. 
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RESULTS 

Descriptions of each tributary together with a running compilation of all of its pre-field 
assessment information are provided in Appendix A of this report. 

Stream 0399 

General Description 

Stream 0399 is something of a “mystery” stream.  It is cataloged and mapped in the State Water 
Resource Inventory Area (WRIA) catalog and in Williams et al. (1975) as a perennial stream, 
total length 1.8 miles, possibly used by coho.  It is also mapped on the WDNR/WDFW 
hydrolayer as a perennial stream and is typed as fish bearing water.  As mapped by these 
sources, it would have arisen on the valley floor at about the intersection of 102nd St. E. and 
SR-162 south of Alderton, and flowed north to join the Puyallup River just west of the corner of 
80th St. E. and SR-162 at about Puyallup RM 12.2.  It would have drained open fields and 
farmlands which are now gradually being converted to residential housing (the Pierce County 
Land-Use GIS coverage indicates a mix of properties zoned “Agricultural” and “Rural Five”).  
The overall gradient of the valley floor is < 1% and the channel would have been classified as 
unconfined. 

However, this stream is not shown on the USGS 1:24,000 Sumner quadrangle map dated 1993.  
Furthermore, during field reconnaissance performed on February 8, 2001, we could not locate 
anything other than occasional indicators that an open stream channel may have once existed 
at the mapped location.  The channel has been filled or placed underground for virtually all of its 
length. 

We conclude that Stream 0399 no longer exists as an open water channel connecting to the 
Puyallup River, and certainly there can be no present fish use.  Therefore, we did not prepare a 
Decision Box for this stream.  A formal stream type change will be submitted to DNR to 
reclassify this stream as Type 5 (non-fish bearing) water. 

Stream 0400 

General Description 

Stream 0400 originates on the valley floor south of 92nd St. E. and flows north along the base of 
the bluff west of Bonney Lake before looping west to Riverside Park where it passes under 
Riverside Drive and is joined by Tributary 0401.  It turns north at this juncture but swings west 
again within a moderately confined channel (steep bank on its east and north side) to its 
confluence with Puyallup River at RM 13.1 in Township 20 N, Range 5 E, section 30.  Stream 
length is given as 2.15 miles in Williams et al. (1975) but is 1.9 miles based on summation of 
WDNR/WDFW hydrolayer segment lengths.  Stream substrate is fine sediment and organic 
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matter where observed in segment 16/8//1.  The channel is sloughlike at this point, and the 
water was quite murky on the day of reconnaissance (February 8, 2001). 

This stream and its tributary system upstream of Riverside Drive drains a mixed-use 
agricultural, residential housing area (the Pierce County Land-Use GIS coverage indicates a mix 
of properties zoned “Agricultural” and “Rural Five,” although the housing density appeared to be 
considerably greater than this along Riverside Drive). 

Level of Channel Alteration 

Because we already had information from WDNR/WDFW hydrolayer and Streamnet maps that 
Stream 0400 is Type 4 (non-fish bearing) water for its entire length, and our brief field 
reconnaissance supported that information, we gave all segments a default channel alteration 
ranking of High. 

Phase I Decision Box 

The Phase 1 Decision Box for Stream 0400 stream segments is shown in table 2 below: 

 

Table 2 
Phase 1 Decision Box for Stream 0400 

Channel 
Alteration Fish Use Suitable

Fish Use 
Questionable 

Fish Use 
Negligible 

Low    

Moderate    

High   16/8//1 

16/8//2 

16/8//3 

16/8//4 

16/8/1//1 
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Ball Creek, Stream 0405 

General Description 

Ball Creek is another valley floor tributary originating south of Old Military Road at the base of 
the bluff that forms the Puyallup Valley west wall.  This stream flows diagonally northeast across 
the valley floor, crosses SR-162 and 106th St. E., and continues to its confluence with the 
Puyallup River at Puyallup RM 14.9 in Township 19 N, Range 5 E, section 6.  Stream length 
given in Williams et al. (1975) as 1.35 miles, but summation of SSHIAP segment lengths gives 
1.7 miles.  Ball Creek flows through land alternately used for agriculture and residential housing. 

Level of Channel Alteration 

Results of the pre-field analysis of channel alteration and resultant rankings of stream segments 
for Ball Creek are summarized in table 3 below. 

 

Table 3 
Ranking of Ball Creek Channel Segments for Level of Alteration 

 16/10//1 16/10//2 16/10//3 

TIA < 10% 10–40% 10% 

Channel & flow 
modifications 

< 25% 25-50% < 25% 

Riparian breaks > 5 > 5 > 5 

303(d) listings 0 0 0 

Rank M M M 

 

Phase I Decision Box 

The Phase 1 Decision Box for stream segments in Ball Creek is shown in Table 4 below. 
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Table 4 
Phase 1 Decision Box for Ball Creek 

Channel 
Alteration Fish Use Suitable

Fish Use 
Questionable 

Fish Use 
Negligible 

Low    

Moderate  16/10//1 

16/10//2 

16/10//3 

 

High    

 

Fennel Creek, Stream 0406 

General Description 

Fennel Creek originates on the old Osceola mud flow near the north side of SR-410 east of 
intersection with 233rd [or 234th] St. E.  The stream flows generally west toward the City of 
Bonney Lake, then turns south and flows through an old Vashon-age meltwater drainage 
channel that also was filled by a lobe of the Osceola mud flow (Crandell 1963) to Victor Falls, 
RM 2, where the course alters to the west through a steep canyon to the Puyallup Valley floor at 
McCutcheon Road, RM 0.4.  There the stream flattens and turns north to flow across the valley 
floor to its confluence with the Puyallup River at Puyallup RM 15.5 in Township 19 N, Range 5 
E, SE corner of SE corner of section 6.  The stream has also been known as Kelly Creek.  
Stream length is given as 7.95 miles and drainage area as 6.58 sq. mi. in Williams et al. (1975). 

Fennel Creek drains a mixed use area of agriculture, rural, suburban and urban housing, plus 
some light industry.  Much new housing development is occurring in the valley area and some 
within the canyon south of the City of Bonney Lake.  A large gravel quarry (Maranatha Gravel) is 
located at the face of bluff that forms the south valley wall of Fennel Creek just upstream from 
McCutcheon Road, approximately RM 0.5. 

Near the Fennel Creek headwaters along Old Sumner-Buckley Highway, RM approximately 
5.4–6.2, the stream parallels the roadway quite closely and flooding problems from stormwater 
flow occur.  See Foster Wheeler (1999) for details of proposed solutions.  Foster Wheeler 
(1999) has produced an environmental analysis of the entire Fennel Creek corridor for the City 
of Bonney Lake.   
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Level of Channel Alteration 

Results of the pre-field analysis of channel alteration and resultant rankings of stream segments 
for Fennel Creek are summarized in table 5 below: 
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Table 5 
Level of Channel Alteration, Fennel Creek Stream Segments 

          11//1 11//2 11//3 11//4 11//5 11//6 11//7 11//8 11//9 11//10 11//11 11//12 11//13

TIA              <10% <10% <10% <10% <10% 10-40% 10-40% <10% 10-40% 10-40% 10-40% 10-40% 10-40%

Channel & 
flow 
modification 

<25%             <25% <25% <25% 25-50% 25-50% 25-50% 25-50% >50% <25% <25% NA NA

Riparian 
breaks 

             

303(d)              0 0 0 0 0 0 0 0 0 0 0 0

Rank              L L L L L M M M H M M M M
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Phase I Decision Box 

The Phase 1 Decision Box for stream segments in Fennel Creek is shown in table 6 below. 

 

Table 6 
Phase 1 Decision Box for Fennel Creek 

Channel 
Alteration Fish Use Suitable

Fish Use 
Questionable 

Fish Use 
Negligible 

Low 16/11//1 

16/11//2 

16/11//3 

16/11//4 

 16/11//5 

Moderate  16/11//6 

16/11//7 

16/11//8 

16/11//10 

16/11//11 

16/11//12 

16/11//13 

High  16/11//9  

 

Canyonfalls Creek, Stream 0410 

General Description 

Canyonfalls Creek heads in wetlands in a geological depression on the border between sections 
8 and 9 of Township 19N, Range 5E, approximately 0.5 mi. south of Victor Falls on Fennel 
Creek.  However, there may not be an open channel here; AES and Beck (1997) reported only 
a series of wetlands extending downstream around a “fish hook bend” to the west as far as RM 
1.8 where the first surface water “daylights.”  From there the stream flows just north of west to 
the Troutlodge Hatchery at about RM 1.0 where the hatchery water intake (water right for 15 
cfs) dries the channel.  Return water from the hatchery reenters the stream at RM 0.86.  The 
stream then drops through a steep ravine (gradient 17-18 percent) to McCutcheon Road, RM 
0.55, where the gradient flattens and the stream turns north to join the Puyallup River at 
Puyallup RM 16.2 in Township 19 N, Range 5 E, n half of section 7.  Stream length is listed as 
3.0 miles and drainage area as 1.71 sq. mi. in Williams et al. (1975); however, Huckell/Weinman 
(1998) record the total drainage area as 3.8 sq. mi. 
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The headwaters of Canyonfalls Creek are undeveloped and forested down to the Troutlodge 
Hatchery.  However, the Cascadia Planned Community development is planned for the uplands 
south of Canyonfalls Creek (Huckell/Weinman 1998) and a golf course development may be 
built on the uplands north of the creek, i.e., between Canyonfalls and Fennel creeks 
(Subdivision Development and Design et al. 1996).  Land use downstream of McCutcheon 
Road appears to be agricultural and sparse residential. 

Level of Channel Alteration 

Results of the pre-field analysis of channel alteration and resultant rankings of stream segments 
for Canyonfalls Creek are summarized in table 7 below: 

 

Table 7 
Ranking of Canyonfalls Creek Channel Segments  

for Level of Alteration 

 16/12//1 16/12//2 16/12//3 16/12//4 16/12//5 16/12//6 

TIA <10% <10% <10% >40% <10% <10% 

Channel & 
flow 
modifications 

< 25% < 25% < 25% >50% <25% <25% 

Riparian 
breaks 

< 2 < 2 < 2 > 5 < 2 < 2 

303(d) listings 0 0 0 0 0 0 

Rank L L L H L L 

 

Phase I Decision Box 

The Phase 1 Decision Box for stream segments in Canyonfalls Creek is shown in table 8 below: 
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Table 8 
Phase 1 Decision Box for Canyonfalls Creek 

Channel 
Alteration 

Fish Use 
Suitable 

Fish Use 
Questionable 

Fish Use 
Negligible 

Low 16/12//1 16/12//2 

16/12//5 

16/12//3 

16/12//6 

Moderate    

High   16/12//4 

 

Horse Haven Creek, Stream 0589 (and tributaries 0590, 0591,  
0592 and 0593) 

General Description 

Several different names are associated with this stream and its tributaries.  We follow the 
convention given in Williams et al. (1975), which is also used on the WDFW/WDNR hydrolayer 
and by SSHIAP. 

The Horse Haven mainstem (called Soldiers Home Creek in Thorpe and Stepan 1985) heads at 
a small 1 to 1.4 acre pond, el. ~440 ft, in Township 18N, Range 5E, section 6, southwest of the 
Orting Soldiers Home.  It drains west then north through a steep gully with an impassable 
cascade, and emerges on the valley floor near the Soldiers Home where it is joined by tribs 
0592 and 0593.  The stream becomes a valley tributary at this point, flowing northwest along the 
base of the bluff for approximately 2 miles to its confluence with Tributary 0590 (called Lorraine 
Creek by Pierce Conservation District 2000 but considered the mainstem of Horse Haven Creek 
by Thorpe and Stepan 1985).  Tributary 0590 itself originates at a ~10 acre pond, el ~450 ft., in 
Township 19N, Range 4E, SW 1/4 of SW 1/4 section. 36, then flows west down a steep ravine 
with an impassable cascade to the valley floor where it turns north to join the mainstem.  Horse 
Haven then continues north-northwest to join the Puyallup River at Puyallup RM 20.2 in 
Township 19 N, Range 4 E, n half of section 25.  Horse Haven mainstem stream length is given 
as 3.3 miles and Tributary 0590 stream length as 1.4 miles in Williams et al. (1975).  Tributaries 
0591, 0592, and 0593 are also mapped in Williams et al. (1975) but no stream lengths are 
given. 

The gullies of both the mainstem and Tributary 0590 appear inaccessible and forested (based 
on the USGS Orting quad revised 1994).  However, the headwaters of Tributary 0590 are 
located in an area designated Master Planned Community on the Pierce County land use map 
and are within the boundary of the Rainier Terrace Planned Community development (Thorpe 
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and Stepan 1985).  The valley floor is a mixed use area of homes and agriculture.  The 
Puyallup Tribe once considered building a fish hatchery along upper Horse Haven Creek but 
abandoned the plan due to the ephemeral nature of streamflow in the late summer months 
(R. Ladley, Puyallup Tribe, personal communication March 19, 2001). 

Level of Channel Alteration 

Results of the pre-field analysis of channel alteration and resultant rankings of stream segments 
for Horse Haven Creek are summarized in Table 9 below: 
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Table 9 
Level of Channel Alteration, Horse Haven Creek Stream Segments 

             20//1 20//2 20//3 20//4 20//5 20//6 20//7 20//8 20//9 20//10 20//11 20//12 20/2//1

TIA   10-
40% 

10-
40% 

10-
40% 

10-
40% 

<10% <10% 10-
40% 

10-
40% 

10-
40% 

10-
40% 

10-
40% 

10-
40% 

10-
40% 

Channel & 
Flow 
modification 

<25%           25-
50% 

<25% 25-
50% 

<25% <25% <25% <25% <25% <25% <25% <25 <25

Riparian 
breaks 

1             3 2 5 0 0 0 0 0 0 0 0 2

303(d)              0 0 0 0 0 0 0 0 0 0 0 0

Rank              M M M M L L L L L L L L M
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Phase I Decision Box 

The Phase 1 Decision Box for stream segments in Horse Haven Creek is shown in table 10 
below: 

 

Table 10 
Phase 1 Decision Box for Horse Haven Creek 

Channel 
Alteration 

Fish Use 
Suitable 

Fish Use 
Questionable 

Fish Use 
Negligible 

Low  16/20//5 

16/20//6 

16/20//7 

16/20//8 

16/20//9 

16/20//10 

16/20//11 

16/20//12 

Moderate  16/20//1 

16/20//2 

16/20//3 

16/20//4 

16/20/2//1 

 

High    

 

CONCLUSIONS AND RECOMMENDATIONS 

This pre-field assessment supports the following conclusions: 

1. Fennel Creek stream segments 16/11//1 through 16/11//4 and Canyonfalls stream 
segment 16/12//1 rank as suitable habitat for fish use.  Indeed, this conclusion was fore-
ordained, since it is already well known that these stream segments support important 
runs of anadromous salmonids.  The best-known of these are the chum salmon runs to 
both creeks which may be the strongest in the entire Puyallup River basin.  But perhaps 
of greater importance from a regulatory and land-use restriction point of view, Fennel 
Creek also supports a small but persistent return of chinook salmon, listed as threatened 
under the ESA, as well as coho salmon which are a candidate for listing under the ESA.  
Contrary to some reports, chinook salmon have not been found in Canyonfalls Creek, 
but this stream segment does support candidate coho salmon. 
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2. The following stream segments are in questionable condition for fish use: 

Ball Creek Fennel Creek Canyonfalls Creek Horse Haven Creek

16/10//1 16/11//6 16/12//2 16/20//1 
16/10//2 16/11//7 16/12//5 16/20//2 
16/10//3 16/11//8  16/20//3 
 16/11//9  16/20//4 
 16/11//10  16/20//5 
   16/20//6 
   16/20//7 
   16/20//8 
   16/20/2//1 

 

We recommend that segments 16/10//1 through 16/10//3 of Ball Creek, segments 16/11//6 
through 16/11//9 of Fennel Creek,  segment 16/12//5 of Canyonfalls Creek, and segments 
16/20//1, 16/20//2 and 16/20/2//1 of the Horse Haven Creek system be examined in greater 
detail in Phase 2 of this project to ascertain their proper ranking. 

Phase 2 will involve two separate field excursions.  The physical habitat and fish use 
components of the Tri-County protocol should be carried out during the month of June.  
However, collections for determining benthic index of biotic integrity (BIBI) for the four streams 
must be done during the month of September.  Therefore, Phase 2 will be two-pronged—
physical habitat and fish use assessment in June, and BIBI collections in September. 
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STREAM 0399 

General Description 

Confluence with Puyallup River at Puyallup RM 12.2; T 20 N, R 4 E, NE corner of NE corner 
sec. 36. 

This is something of a “mystery” stream, in that: 

• It is cataloged and mapped in the State Water Resource Inventory Area (WRIA) catalog 
and in Williams et al. (1975) as a perennial stream, total length 1.8 miles, possibly used 
by coho. 

• It is mapped on the WDNR/WDFW hydrolayer as a perennial stream and is typed as fish 
bearing water (coho use extending upstream for 0.7 mile assumed by the WRIA 10 EDT 
Project–in progress 2001).  However, the stream typing information shown on the 
WDNR/WDFW hydrolayer is pre-1995 from an unknown source and WDNR does not 
vouch for its accuracy (Kevin Smith, WDNR Enumclaw, 2/7/01). 

• It is not shown on the USGS 1:24,000 Sumner quadrangle map dated 1993. 

• During field reconnaissance (PCT and E. Adams, Entranco, 2/8/01) we could not locate 
anything other than occasional indicators that an open stream channel may have once 
existed at the mapped location.  The channel has been filled or placed underground for 
virtually all of its length.  A drainage swale does exist from the crossing of Pioneer Way 
north to within about 100 ft. of 80th St. E., but there it enters an underground pipe that 
carries it under 80th St. E., under a residential lot on the south side with a house built on 
it, and through the levee to the Puyallup River. 

In its prior state, as mapped by Williams et al (1975) and on the WDNR/WDFW hydrolayer, it 
would have arisen on the valley floor at about the intersection of 102nd St. E. and SR-162 south 
of Alderton, and flowed north to the Puyallup River just west of the corner of 80th St. E. and SR-
162 at about Puyallup RM 12.2.  It would have drained open fields and farmlands which are now 
gradually being converted to residential housing (the Pierce County Land-Use GIS coverage 
indicates a mix of properties zoned “Agricultural” and “Rural Five”).  The overall gradient of the 
valley floor is < 1% and the channel would have been classified as unconfined.  Based on the 
100-year floodplain map in Montgomery (1991), the Puyallup River left-bank levee protects all of 
the 0399 basin area from flood events of this magnitude. 

We conclude that this stream no longer exists as an open water channel connecting to the 
Puyallup River, and certainly there can be no present fish use.  A formal stream type change will 
be submitted to DNR. 

Mid-Puyallup Basin Fisheries and Habitat Characterization 
Pierce County Public Works and Utilities 
W:99043\reports\TrotterFiles\Part1(09/12/01):sks  A-1 



Part 1 – Pre-Field Assessment Report – Appendix A 

STREAM 0400 

General Description 

• Confluence with Puyallup River at Puyallup RM 13.1; T 20 N, R 5 E, sec 30. 

• Stream length 2.15 miles (Williams et al. 1975); 1.9 miles based on summation of 
WDNR/WDFW hydrolayer segment lengths. 

• Originates on the valley floor south of 92nd St. E.; flows north along the base of the bluff 
west of Bonney Lake, then loops west to Riverside Park where it passes under Riverside 
Drive and is joined by Tributary 0401.  It turns north at this juncture but loops to the west 
in a moderately confined channel (steep bank on its east and north side) to its 
confluence with Puyallup River at RM 13.1. 

• This stream and its tributary system upstream of Riverside Drive drains a mixed-use 
agricultural, residential housing area (the Pierce County Land-Use GIS coverage 
indicates a mix of properties zoned “Agricultural” and “Rural Five,” although the housing 
density appeared to be considerably greater than this along Riverside Drive). 

• Substrate fine sediment and organic matter where observed (in segment 16/8//1); 
channel slough like; water quite murky on day of reconnaissance (PCT and E. Adams, 
Entranco, 2/8/01). 

Stream Segments and Attributes 

Segment attributes from SSHIAP based on WDNR/WDFW hydrolayer.  In the chart below, 
segment 16/8/1//1 is Tributary 0401. 

 

Segment Length, ft. Habitat Class Gradient/Confinement

16/8//1 1600 1 (small trib) <1% unconfined 

16/8//2 3400 1 (small trib) <1% unconfined 

16/8//3 3000 1 (small trib) <1% unconfined 

16/8//4 3000 1 (small trib) <1% unconfined 

16/8/1//1 1000 4 (slough) <1% unconfined 
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Stream Habitat Survey 

• No information available. 

Fish Utilization Information 

• Williams et al. (1975) cataloged as possibly used by coho and chum salmon. 

• WDNR/WDFW hydrolayer types as Type 4 (non-fish bearing) water in segments 16/8//1, 
16/8//2 and 16/8//3, also segment 16/8/1//1 (Tributary 0401).  Type 5 or 9 water in upper 
reaches, segment 16/8//4. 

Stream Flow/Hydrology 

• Segment 16/8//1, the lower fourth of segment 16/8//2, and all of segment 16/8/1//1 
(Tributary 0401) are within the Puyallup River 100-year floodplain (Montgomery 1991). 

Total Impervious Area (TIA) 

• This stream and its tributary system upstream of Riverside Drive drains a mix of 
agricultural and residential land uses zoned “Agricultural” and “Rural Five” according to 
the Pierce County Land-Use GIS coverage.  Based on these land uses, estimated TIA is 
7.5 percent (May et al. 1997). 

Channel and Flow Modifications 

• Not assessed. 

Riparian Condition/Riparian Breaks 

• Not assessed. 

Water Quality/Section 303(d) Listings 

• None. 
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BALL CREEK, STREAM 0405 

General Description 

• Confluence with Puyallup River at Puyallup RM 14.9; T 19 N, R 5 E, sec 6. 

• Ball Creek is the name used by Pierce Conservation District (2000), the Puyallup Tribe, 
and WDFW. 

• Another valley floor tributary; originates on valley floor south of Old Military Road at the 
base of the bluff that forms the Puyallup Valley west wall.  Flows diagonally northeast 
across the valley floor; crosses SR-162 and 106th St. E. to confluence with Puyallup 
River at Puyallup RM 14.9. 

• Stream length given in Williams et al. (1975) as 1.35 miles; summation of SSHIAP 
segment lengths gives 1.7 miles. 

• Flows through land alternately used for agriculture and residential housing. 

Stream Segments and Attributes 

Segment attributes from SSHIAP based on WDNR/WDFW hydrolayer. 

 

Segment Length, ft. Habitat Class Gradient/Confinement

16/10//1 2600 1 (small trib) 2-4% unconfined 

16/10//2 4000 1 (small trib) <1% unconfined 

16/10//3 2200 1 (small trib) <1% unconfined 

 

Stream Habitat Survey 

• Stream reach at upper end of segment 16/10//2 (approximately 1200-1300 ft of stream 
along railroad track) appears from the map to be channelized. 

• Large duck ponds and private beautification projects constructed where stream flows 
through private property at 106th St. E. (PCT and E. Adams, Entranco, field 
reconnaissance 2/8/2001). 
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Fish Utilization Information 

• Williams et al. (1975) cataloged as fish use unknown. 

• Used for spawning and rearing by coho (R. Ladley, Puyallup Tribe, personal 
communication 3/19/2001); by coho and cutthroat trout (D. Nauer, WDFW personal 
communication 3/19/2001). 

• WDNR/WDFW hydrolayer maps as fish bearing water (Type 2 or 3) to just upstream of 
Old Military Road (segment 16/10//3). 

• WRIA-10 EDT Project (in progress, 2001) lists “known coho distribution to RM 1.2” which 
would be near the crossing of Old Military Road (segment 16/10//3). 

• Present upstream extent of anadromous/migratory fish use is RM 0.4-0.5 (upper bound 
of segment 16/10//1) due to blocking culverts. 

Stream Flow/Hydrology 

• Lowermost fifth of segment 16/10//1 is within the Puyallup River 100-year floodplain 
(Montgomery 1991). 

Total Impervious Area (TIA) 

• Segment 16/10//1, lowermost half, flows through land zoned “Agricultural,” estimated TIA 
5 percent (May et al. 1997).  Upper half, land use zoned “rural Five,” estimated TIA 10 
percent (May et al. 1997). 

• Segment 16/10//2 zoned “Rural Five, estimated TIA 10 percent (May etal. 1997). 

• Segment 16/10//3 zoned ”Rural Five” in lower half, estimated TIA 10 percent; upper half 
zoned “Agricultural,” estimated TIA 5 percent (May et al. 1997). 

Channel and Flow Modifications 

• Large duck ponds and private beautification projects constructed where stream flows 
through private property at 106th St. E. (PCT and E. Adams, Entranco, field 
reconnaissance 2/8/2001). 

• Stream reach at upper end of segment 16/10//2 (approximately 1200-1300 ft of stream 
along railroad track) appears from the map to be channelized. 
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Culvert/Barrier Analysis 

• Pierce Conservation District (2000) mapped impassable culverts under a driveway near 
106th St. E. and under 106th St. E. itself (RM 0.4-0.5; near upper bound of segment 
16/10//1); another nearby driveway culvert is mapped as questionable for passage. 

• Culvert under SR-162 (RM 0.7; segment 16/10//2) impassable.  Culvert under railroad 
track at RM 0.9 (upper bound of segment 16/10//2) impassable. 

• Culvert under Old Military Road (segment 16/10//3) mapped as questionable for 
passage. 

Riparian Condition/Riparian Breaks 

• Riparian vegetation (deciduous) present along some reaches, open exposure in others. 

• Large duck ponds and private beautification projects constructed where stream flows 
through private property at 106th St. E. (PCT and E. Adams, Entranco, field 
reconnaissance 2/8/2001). 

• Total stream crossings (roads, driveways, fords, railroad tracks and the like) 10; i.e., 5.9 
crossings per mile of stream using SSHIAP stream length. 

Water Quality/Section 303(d) Listings 

• None. 

FENNEL CREEK, STREAM 0406 

General Description 

• Confluence with Puyallup River at Puyallup RM 15.5; T 19 N, R 5 E, SE corner of SE 
corner sec 6. 

• Also known as Kelly Creek. 

• Stream length 7.95 miles; drainage area 6.58 sq. mi. (Williams et al. 1975). 

• Originates on the old Osceola mud flow near the north side of SR-410 east of 
intersection with 233rd [or 234th] St. E.  Flows generally west toward City of Bonney 
Lake, then turns south and flows through an old Vashon-age meltwater drainage 
channel that also was filled by a lobe of the Osceola mud flow (Crandell 1963) to Victor 
Falls, RM 2, where the course alters to the west through a steep canyon to the Puyallup 
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Valley floor at McCutcheon Road, RM 0.4.  There the stream flattens and turns north to 
flow across the valley floor to its confluence with the Puyallup River at Puyallup RM 15.5. 

• Drains a mixed use area of agriculture, rural, suburban and urban housing, and some 
light industry.  Much new housing development occurring in the Fennel valley area near 
the City of Bonney Lake. 

• Large gravel quarry (Maranatha Gravel) digging into face of bluff that forms the south 
valley wall of Fennel Creek just upstream from McCutcheon Road, approximately RM 
0.5. 

• Near headwaters, along Old Sumner-Buckley Highway, RM approximately 5.4–6.2, the 
stream parallels the roadway quite closely and flooding problems from stormwater flow 
occur.  See Foster Wheeler (1999) for details of proposed solutions. 

• Foster Wheeler (1999) has produced an environmental analysis of the entire Fennel 
Creek corridor for City of Bonney Lake. 

Stream Segments and Attributes 

Segment attributes from SSHIAP based on WDNR/WDFW hydrolayer. 

 

Segment Length, ft. Habitat Class Gradient/Confinement

16/11//1 3200 1 1-2%, unconfined 

16/11//2 4200 1 2-4%, confined 

16/11//3 600 1 4-8%, confined 

16/11//4 2000 1 2-4%, confined 

16/11//5 500 1 > 20%, confined  

16/11//6 2600 1 1-2%, unconfined 

16/11//7 10,600 1 < 1%, unconfined 

16/11//8 5000 1 < 1%, unconfined 

16/11//9 3400 1 < 1%, unconfined 

16/11//10 3800 1 < 1%, unconfined 

16/11//11 1200 1 1-2%, unconfined 

16/11//12 1200 1 2-4%, moderately 
confined 

16/11//13 3600 1 1-2% unconfined 
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Stream Habitat Survey 

Segment 16/11//1: 

• Foster Wheeler (1999) spot-surveyed downstream from McCutcheon Road, approx. RM 
0.3; classified habitat quality near McCitcheon Road as moderate, consisting essentially 
of a single long riffle with abundant clean gravel suitable for spawning, but no holding 
pools or LWD that fish could use for cover. 

• Near confluence with Puyallup, habitat quality was rated moderate to good with 
abundant LWD (12 to 20-in. diam. deciduous); spawning gravels plentiful and clean; 
moderate level of shading. 

• Contrast these Foster Wheeler (1999) observations with those following, reported by 
AES and Beck (1997): 

• Mud substrate from mouth to RM 0.2. 

• RM 0.2 to 0.3 (approximate location of McCutcheon Road bridge) mud with patches of 
gravel. 

• RM 0.3 upstream to RM 0.6 (upper bound of segment) substrate dominated by gravel 
and cobble. 

Segment 16/11//2: 

• RM 0.6 to RM 1.7 substrate dominated by gravel and cobble (reported by AES and Beck 
1997). 

Segment 16/11//3: 

• Foster Wheeler (1999) spot-surveyed 300 ft downstream of 119th Court E. crossing 
(approximate segment upper bound); reported good habitat conditions for anadromous 
and resident fish; high channel complexity owing to plentiful LWD (including many >20-
in. red-cedar pieces). 

• Pools present but not plentiful. 

• Only moderate canopy closure but topographic shading occurs due to steep valley walls. 

• Stream gradient 2.7%, wide bank full width (30 ft. in places).  Abundant channel 
roughness elements (LWD, boulders, streambank vegetation). 
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Segments 16/11//3 and 16/11//4: 

• RM 1.7 to RM 2.0.  Foster Wheeler (1999) survey.  Stream gradient increases and 
cobble & boulders become more dominant although gravel patches do occur. 

• Few pools. 

• Numerous pieces of LWD in channel. 

Segment 16/11//5: 

• This 500-ft. segment comprises Victor Falls.  Foster Wheeler (1999) reported this falls to 
be 90 ft. high. 

Segment 16/11//6: 

• Foster Wheeler (1999) spot-survey. 

• Reach includes moderate to good quality habitat but overall rated moderate.  Favorable 
features included a scour pool, a complex island stabilized with LWD & grassy 
vegetation, and vegetation overhanging the stream.  Negative features included a long, 
straight riffle, very little canopy closure and high embeddedness of the substrate. 

• Little LWD in the channel. 

• Several areas noted where the streambank has been trampled and caved in by 
livestock, but livestock has since been removed from this reach. 

Segment 16/11//7: 

• Spot-surveyed by Foster Wheeler (1999) up to SR-410, RM 3.8. 

• Overall reach gradient reported by Foster Wheeler (1999) is 1.1%. 

• Fish habitat rated moderate overall, but poorer in quality than in segment 16/11//6. 

• Ample amount of gravel for spawning; relatively low embeddedness. 

• No pool habitat except for one dam pool which was LWD-formed; otherwise little LWD in 
channel. 

• Shading and some cover provided by bankside shrubs and occasional boulders in the 
channel. 
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Upper 16/11//7 and segment 16/11//8: 

• Based on Foster Wheeler (1999) spot surveys from SR-410 upstream, overall habitat 
quality for salmonids judged poor (however, see Fish Utilization section for more info). 

• Habitat is predominately glide habitat, mostly shallow; some riffles; few if any pools.  
Overall channel complexity low. 

• Little if any LWD in channel. 

• Substrate consists of gravels and cobbles, but substantial levels of silt and clay sediment 
as well. 

Segment 16/11//9: 

• Foster Wheeler (1999) surveyed this segment from roughly RM 5.4 to Rm 6.0. 

• This segment is channelized close alongside Old Sumner Buckley Highway. 

• No LWD in channel, no side channels, no undercut banks, no roughness elements in 
channel, low habitat complexity. 

• Entire surveyed reach classified as run habitat.  No pools or deep (.3 ft. ) water. 

• Substrate predominately pea-gravel, sand, and silt.  However, embeddedness was 
judged to be low. 

• Canopy closure and overhanging vegetation high, consequently the creek is shaded 
during warm months which helps to moderate water temperatures. 

Fish Utilization Information 

• WDFW/DNR hydrolayer maps Fennel Creek as fish bearing water to upper end of 
segment 16/11//11 (RM 7.0). 

• Upstream extent of anadromous and migratory fish use is Victor Falls (RM 2.0), upper 
end of segment 16/11//5. 

• Williams et al. (1975) cataloged use of lower 2 miles by coho and chum. 

• Fennel Cr. chum stock considered a unique stock by State and tribes; even though Hood 
Canal chums were introduced, the present naturally spawning stock is genetically 
distinct from Hood Canal stock (WDFW and WWTIT 1994). 
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• Pink salmon also spawn in Fennel Creek in odd-numbered years.. (WDFW and WWTIT 
1994). 

• Chinook salmon (of the Puyallup River fall chinook stock) also use the stream but this is 
not considered a major spawning tributary for chinook (WDFW and WWTIT 1994). 

• Winter steelhead use has also been recorded (see below) and sea-run cutthroat trout 
may use the stream but there is no information available on these. 

• Bull trout are presumed present owing to proximity to sightings in mid-Puyallup River, 
but no actual documented occurrences in Fennel Creek are known (J. Hunter, WDFW, 
personal communication 2/14/2001). 

• According to C. Baranski, WDFW (cited in Foster Wheeler 1999), chum, pink, and 
chinook salmon spawn only up to RM 1.1 (segment 16/11//1 and a portion of segment 
16/11//2), whereas most of the coho spawning occurs between RM 1.1 and 1.9 
(segments 16/11//2, 16/11//3, and 16/11//4). 

• Summary of spawning data compiled by WDFW and Puyallup Indian Nation; cited in 
AES and Beck (1997): 

 

 Spawning Season Period of Record 
Mean Peak Density 

Fish/mile 

Chum Dec-Jan 1971-1996 327.7 

Coho Oct-Jan 1970-1996 33.2 

Winter steelhead Dec-Jan 1984, 1987, 1995 2.2 

Pink (odd years only) Sept-Oct 1981, 1985, 1989, 
1995 

0.8 

Chinook Sept-Oct 1970, 1975 0.7 

 

• At the mean peak density of 327.7 fish/mile, this is one of the largest (if not the largest) 
chum runs in the Puyallup basin; it is close to 10X higher than all the other salmonid 
species combined. 

• Although considered by most standards to be too small and flows too low for large-
bodied fish like chinook salmon, a few chinook are observed from time to time spawning 
in Fennel Creek. 

• Resident cutthroat trout are found upstream of Victor Falls, as far upstream as the last 
crossing of the Sumner-Buckley Highway (approx. RM 6.0, segment 16/11//10)  No 
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written report documents these findings, but D. Nauer, WDFW, personal communication 
7/27/1995 ( cited in AES and Beck 1997) reported age-0 to age-4 cutthroat trout were 
collected by WDFW surveyors who electroshocked the stream up to this point. 

Stream Flow/Hydrology Information 

• Foster Wheeler (1999) report Fennel Creek is “very responsive to precipitation” (i.e., 
flashy).  They predict that this “responsiveness” will continue to increase as urbanization 
and development continues in the watershed. 

• Miscellaneous discharge readings at the USGS Fennel Creek gauge (located at RM 0.3 
in segment 16/11//1) (Williams and Riis 1989): 

 Aug. 14, 1951 11.2 cfs 

 Aug. 31, 1967 6.2 cfs 

• Foster Wheeler (1999) took flow measurements several days in late January when the 
stream was flooding: 

 Jan. 15, 1999 21 cfs (at RM 4.6, lower bound of segment 16/11//7) 

 Jan. 21, 1999 36 cfs (at RM 4.6, lower bound of segment 16/11//7) 

 Jan. 28, 1999 42 cfs (at RM 2.5, lower bound of segment 16/11//6) 

• Foster Wheeler (1999) classified the reach immediately downstream of McCutcheon 
Road (RM 0.3, in segment 16/11//1) as low for hydrologic function due to significant 
aggradation of gravels near the road.  Aggradation has reduced the storage capacity of 
the creek in this area, which negatively affects the ability of the creek to pass peak flows. 

• The lower reach of segment 16/11//1 near the Puyallup River confluence was rated high 
for hydrologic function; functions well for peak flow conveyance. 

• Stream in segment 16/11//3 spot-surveyed 300 ft. downstream of segment upper bound 
rated high for hydrologic function; channel functions well for peak flow conveyance 
(Foster Wheeler 1999).  Stream gradient 2.7%, wide bank full width (30 ft. in places).  
Abundant channel roughness elements (LWD, boulders, streambank vegetation). 

• Segment 16/11//6:  sinuosity  1.25, somewhat meandering; provides somewhat greater 
capacity for peak flow reduction (Foster Wheeler 1999); overall hydraulic function rated 
moderate by Foster Wheeler (1999). 

• The Willowbrook development being constructed west of the creek (upper segment 
16/11//6 or lower segment 16/11//7) may increase peak flows in and downstream of 
segment 16/11//6 if the stream is not adequately buffered (Foster Wheeler 1999).  The 
development will include two large retention ponds approximately 100 ft west of the 
creek for stormwater management.  Soils west of the creek where this development is to 
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occur are more gravelly and better-draining than soils east of the creek (Foster 
Wheeler 1999). 

• Segment 16/11//7 spot-surveyed at several points by Foster Wheeler (1999).  From the 
segment lower bound upstream to SR-410 crossing (RM 3.8), sinuosity is 1.11; 
moderate amounts of channel roughness features; streambanks stable with little 
evidence of erosion.  It appears that construction of drainage ditches and installation of 
drain tiles have converted what was once wetland habitat into upland pasture.  These 
drainage features have negatively altered stream hydrology and hydrology in emergent 
wetland areas adjacent to the creek in this segment. 

• From SR-410 upstream to crossing of Old Sumner-Buckley Highway (approximately RM 
4.2 also in segment 16/11//7), drain tiles in the pasture area and dikes south of the 
Highway have significantly altered stream hydrology.  The drain tiles remove water that 
would have saturated or inundated what is now pasture land, and dikes adjacent to a 
WSDOT wetland mitigation site (see below) reduce the active capacity of the floodplain.  
This channelization accentuates peak flows and creek bed scour in this localized area. 

• Both WSDOT and Pierce County manage wetland mitigation sites in the pasture near 
the Old Sumner-Buckley Highway crossing in segment 16/11//7.  The WSDOT site is 
south of the Highway; the Pierce County site is north of the Highway. 

• Tributary 0407 and its tributary 0408, draining from Bonney Lake and Deborah Jane 
Lake respectively, form the upper bound of segment 16/11//7.  These tributaries flow 
southeast then south through an area of high density residential land use to Church 
Lake Road, then through a culvert into the pasture to join Fennel Creek at Fennel Creek 
RM 4.6.  This tributary system is a substantial source of water to Fennel Creek (Foster 
Wheeler 1999). 

• Historical aerial photos (not seen; cited in Foster Wheeler 1999) reveal a drainage 
channel on the eastern edge of the pasture bordering the upper portion of segment 
16/11//7.  This probably carried stormwater runoff from the upland area south of Fennel 
Creek and east of the crossing of Old Sumner-Buckley Highway to a junction with 
Fennel Creek just upstream of SR-410 near RM 3.8.  The segment of this old drainage 
channel lying south of the Old Sumner-Buckley Highway  has been drained and filled.  
Some flowage from this old channel is now diverted into a ditch along the north side of 
Old Sumner-Buckley Highway which flows directly west into Fennel Creek at about RM 
4.2. 

• Foster Wheeler (1999) has recommended reconnecting this old drainage channel and 
routing it to its original  junction with Fennel Creek at RM 3.8 as a means of improving 
hydraulic function of this reach. 

• Hydraulic function of the upper reach of segment 16/11//7 upstream of Old Sumner-
Buckley Highway was rated poor by Foster Wheeler (1999).  Currently this reach of the 
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creek is unable to handle the quantity of stormwater runoff generated from surrounding 
areas. 

• Segment 16/11//8 spot-surveyed by Foster Wheeler (1999).  Sinuosity low (value of 1.06 
calculated from USGS map); gradient 0.33% (also measured from map).  Lack of 
channel roughness elements; little streamside vegetation.  These features allow water 
flow to increase in velocity as high flows pass through this segment.  This is usually a 
formula for scour and erosion, but stream banks appear stable (Foster Wheeler 1999). 

• Foster Wheeler (1999) surveyed segment 16/11//9 from roughly RM 5.4 to Rm 6.0; 
reported that the creek has been substantially modified from historic conditions here.  
Ditches along 214th Ave. E. at the east end of the surveyed reach and 206th Ave. E. on 
the west end have modified the drainage network and contribute water to Fennel Creek.  
Old Sumner-Buckley Highway runs adjacent to the creek, preventing lateral migration.  
The majority of segment 16/11//9 is channelized and contained in what amounts to a 
drainage ditch alongside Old Sumner-Buckley Highway.  During high rainfall events, 
stormwater enters the creek directly from the Highway and from the ditches at 214th 
Ave. E. and 206th Ave. E. 

• These features have completely altered the hydrologic function of the creek in segment 
16/11//9.  High water velocities in the creek erodes sediment from the channel.  Faster 
flows result in even more sediment discharged into the creek. 

• Segment 16/11/1 is within the Puyallup River 100-year floodplain (Montgomery 1991). 

Total Impervious Area (TIA) 

• Segments 16/11/1 through 16/11/4 flow through land uses zoned “Rural Five,” estimated 
TIA 10 percent based on May et al. (1997). 

• Segment 16/11//5 encompasses Victor Falls.  This segment is in land designated as City 
of Bonney Lake ownership.  It is a ravine segment which appears to be forested; TIA 
estimated to be zero. 

• Lower half of segment 16/11//6 flows through land designated “Reserve Five,” estimated 
TIA 10 percent.  Upper half is in land designated City of Bonney Lake ownership and 
may be approaching densities in the medium density residential range, estimated TIA 35 
percent based on May et al. (1997). 

• Segment 16/11//7 flows through lands designated ”Moderate Single Family,” estimated 
TIA 35 percent, except for the upper two-thirds which is in lands designated “Reserve 
Five,” estimated TIA 10 percent based on May et al. (1997). 
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• The upper bound of segment 16/11//7 marks the confluence of Tributary 0407, which 
drains heavily populated uplands in the City of Bonney Lake around Bonney Lake itself 
and Dorothy Jane Lake.  This portion of the Fennel Creek basin is approaching high 
density residential, estimated TIA 60 percent based on May et al. (1997). 

• Segment 16/11//8 is mostly agricultural land, estimated TIA 5 percent. 

• Segment 16/11//9 flows through lands designated “Reserve Five” except for the upper 
third which is designated “Rural Ten,” estimated TIA for the total segment 10 percent 
based on May et al. (1997). 

• Segments 16/11//10 through 16/11//12 flow through lands designated “Rural Ten,” 
estimated TIA 10 percent based on May et al. (1997). 

• Segment 16/11//13 passes from land designated “Reserve Five” into land designated 
“Community Center” and then heads up in an “Agricultural” block.  Estimated TIA 10 
percent. 

Channel and Flow Modifications 

• The Willowbrook development being constructed west of the creek near upper segment 
16/11//6 or lower segment 16/11//7 may increase peak flows in and downstream of 
segment 16/11//6 if the stream is not adequately buffered (Foster Wheeler 1999).  The 
development will include two large retention ponds approximately 100 ft west of the 
creek for stormwater management.  Soils west of the creek where this development is to 
occur are more gravelly and better-draining than soils east of the creek (Foster Wheeler 
1999). 

• Segment 16/11//7: construction of drainage ditches and installation of drain tiles have 
converted what was once wetland habitat into upland pasture within this segment 
(Foster Wheeler 1999).  These drainage features have negatively altered stream 
hydrology and hydrology in emergent wetland areas adjacent to the creek in this 
segment. 

• From SR-410 upstream to crossing of Old Sumner-Buckley Highway (approximately RM 
4.2 also in segment 16/11//7), drain tiles in the pasture area and dikes south of the 
Highway have significantly altered stream hydrology.  The drain tiles remove water that 
would have saturated or inundated what is now pasture land, and dikes adjacent to a 
WSDOT wetland mitigation site reduce the active capacity of the floodplain.  This 
channelization accentuates peak flows and creek bed scour in this localized area. 

• Historical aerial photos (not seen; cited in Foster Wheeler 1999) reveal a drainage 
channel on the eastern edge of the pasture bordering the upper portion of segment 
16/11//7.  This probably carried stormwater runoff from the upland area south of Fennel 
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Creek and east of the crossing of Old Sumner-Buckley Highway to a junction with 
Fennel Creek just upstream of SR-410 near RM 3.8.  The segment of this old drainage 
channel lying south of the Old Sumner-Buckley Highway  has been drained and filled.  
Some flowage from this old channel is now diverted into a ditch along the north side of 
Old Sumner-Buckley Highway which flows directly west into Fennel Creek at about RM 
4.2. 

• Foster Wheeler (1999) surveyed segment 16/11//9 from roughly RM 5.4 to Rm 6.0; 
reported that the creek has been substantially modified from historic conditions here.  
Ditches along 214th Ave. E. at the east end of the surveyed reach and 206th Ave. E. on 
the west end have modified the drainage network and contribute water to Fennel Creek.  
Old Sumner-Buckley Highway runs adjacent to the creek, preventing lateral migration.  
The majority of segment 16/11//9 is channelized and contained in what amounts to a 
drainage ditch alongside Old Sumner-Buckley Highway.  During high rainfall events, 
stormwater enters the creek directly from the Highway and from the ditches at 214th 
Ave. E. and 206th Ave. E. 

Culvert/Barrier Analysis 

• Pierce Conservation District (2000) reports no blocking culverts or other man-caused 
barriers up to Victor Falls , RM 2 (segment 16/11//5).  Survey was not continued above 
this point. 

• Victor Falls (segment 16/11//5) is an impassable natural barrier (Williams et al. 1975) 
and marks the upstream distribution limit of anadromous and migratory fish.  A steep 
cascade occurs at RM 1.5 downstream of Victor Falls in segment 16/11//3, but this was 
not considered a barrier to upstream migration of fish by Williams et al. (1975). 

Riparian Condition/Riparian Breaks 

Segment 16/11//1: 

• Riparian vegetation black cottonwood, salmonberry & snowberry at Puyallup River 
confluence. 

• Upstream to McCutcheon Road, riparian buffer has been altered by adjacent land uses.  
Little vegetation is present on north side of creek, and non-native Himalayan blackberry  
dominates where vegetation does exist.  On south side of creek, black cottonwood & red 
alder dominate but non-native blackberry is plentiful (reported by Foster Wheeler 1999). 
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Segment 16/11//3: 

• A forested ravine.  Foster Wheeler (1999) spot-surveyed 300 ft downstream of segment 
upper bound at about RM 1.7; reported good riparian vegetation and function; red alder, 
salmonberry, sword fern, mix of conifer species including western red-cedar and western 
hemlock. 

Segments 16/11//4 and 16/11//5: 

• Forested ravine.  Good riparian vegetation and function.  Red alder, salmonberry, sword 
fern, mix of conifer species including western red-cedar and western hemlock (Foster 
Wheeler 1999). 

Segment 16/11//6: 

• Foster Wheeler (1999) spot-survey reach located within a riverine scrub-shrub 
vegetative community, but the stream flows through adjacent pasture land with little or 
no riparian buffer. 

• Himalayan blackberry is the dominant riparian vegetation. 

• Several areas noted where the streambank has been trampled and caved in by 
livestock, but the livestock has since been removed from the reach. 

Segment 16/11//7: 

• Segment 16/11//7 spot-surveyed at several locations by Foster Wheeler (1999).  Valley 
was originally forested but was largely cleared when land use changed to agriculture (no 
range of dates for this conversion was given).  Some trees remain along the left bank in 
lower part of the segment downstream of SR-410 crossing (red alder, red cedar, black 
cottonwood, with salmonberry, red elderberry, cascara and Pacific blackberry in the 
understory), but right bank has poorly developed riparian vegetation consisting mostly of 
shrubs and Himalaya blackberry. 

• Riparian condition mostly pasture in upper portion of segment 16/11//7 as well, 
converted from former wetland and forested wetland by tree removal and draining by 
means of tiles and ditches. 

• WSDOT and Pierce County manage wetland mitigation sites in the pasture south and 
north respectively of the Old Sumner-Buckley Highway crossing (approximately RM 4.2). 

• Diking has channelized the reach adjacent to the WSDOT site south of the Highway 
crossing. 
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Segments 16/11//8: 

• Segment spot-surveyed by Foster Wheeler (1999). 

• Riparian condition mostly pasture in upper portion of segment 16/11//7 as well, 
converted from former wetland and forested wetland by tree removal and draining by 
means of tiles and ditches.  Little streamside vegetation. 

Segment 16/11//9: 

• Foster Wheeler (1999) surveyed from roughly RM 5.4 to Rm 6.0. 

• Relatively mature riparian forest along the north side of the creek; no vegetation along 
the south side, which is the Old Sumner Buckley Highway road bed and shoulder. 

• Despite presence of the Highway, canopy closure is high and overhanging vegetation is 
high, consequently the creek is shaded during warm months which helps to moderate 
water temperatures. 

• Total stream crossings (roads, driveways, fords, railroad tracks and the like) 12; i.e., 1.5 
crossings per mile of stream. 

Water Quality/Section 303(d) Listings 

• None. 

CANYONFALLS CREEK, STREAM 0410 

General Description 

• Confluence with Puyallup River at Puyallup RM 16.2, T 19 N, R 5 E, n half sec 7. 

• Stream length listed as 3.0 miles and drainage area 1.71 sq. mi. in Williams et al. (1975); 
however, Huckell/Weinman (1998) give total tributary surface area as 3.8 sq. mi. 

• Heads in wetlands in a geological depression on the border between se. 8 and 9 of 
T19N, R5E, approximately 0.5 mi. south of Victor Falls.  However, there may not be an 
open channel here; only a series of wetlands downstream to RM 1.8, around a “fish hook 
bend” where the stream turns west (AES and Beck 1997).  The first surface water 
“daylights” at about RM 1.8; flows just north of west to the Troutlodge Hatchery at about 
RM 1.0 where the hatchery water intake (water right for 15 cfs) dries the channel.  
Return water from the hatchery reenters the stream at RM 0.86.  Stream drops through a 
steep ravine (gradient 17-18 percent) to McCutcheon Road, RM 0.55.  The stream 
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flattens immediately below the road and turns north to join the Puyallup River at Puyallup 
RM 16.2. 

• Headwaters are undeveloped and forested down to the Troutlodge Hatchery.  Land use 
downstream of McCutcheon Road appears to be agricultural and sparse residential. 

Stream Segments and Attributes 

Segment attributes from SSHIAP based on WDNR/WDFW hydrolayer. 

 

Segment Length, ft. Habitat Class Gradient/Confinement

16/12//1 2800 1 < 1% unconfined 

16/12//2 600 1 4-8% confined 

16/12//3 1200 1 > 20% confined 

16/12//4 600 1 < 1% unconfined 

16/12//5 (revised) 4800 1 < 1% unconfined 

16/12//6 (new) 6200 1 < 1% unconfined 

 

Stream Habitat Survey 

Segment 16/12//1: 

• Survey by AES and Beak (1997) based on 1995 field work. 

• Lowest 0.3 mi. runs and pools; water gradually slows and deepens due to backwater 
effect of Puyallup River.  Substrate in lowest 0.3 mi. is 100% fine sediment. 

• RM 0.3 to McCutcheon Road (RM 0.6): consists of riffles and runs with occasional pools 
in these proportions: 

 

Habitat Unit Length, ft Mean wetted width, ft Area, sq. ft. 

Pool 57.1 16.4 935.5 

Run 775.3 23.0 17,786 

Riffle 838.6 15.7 13,192 
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• The few pools in this reach are formed by lateral scour and by small woody debris dams.  
Pools contain little cover.  There are few pieces of LWD in the channel.  Substrate is 
predominately gravel but there is progressively more fine sediment in the downstream 
direction. 

• Rearing habitat judged limited due to lack of refuge cover, lack of LWD in channel, lack 
of undercut banks, lack of overhanging vegetation. 

Segment 16/12//2: 

• This reach comprises McCutcheon Road crossing upstream to RM 0.64. 

• Moderate to high gradient riffles upstream for about 400 ft., where a series of cascades 
begins. 

• Substrate predominately gravel. 

• A cascade at the upper bound of the segment at RM 0.64 is a natural block to upstream 
movement of anadromous and migratory fish. 

Segment 16/12//3: 

• Stream gradient 17-18 percent. 

• A series of steep cascades dominate here.  Substrate predominately cobble and large 
boulders, with small patches of trout-size gravel adjacent to the boulders. 

• Twice as much functional LWD in channel here as in segment 16/12//1. 

• The upper bound of this segment at RM 0.86 is the return water from the Troutlodge 
Hatchery. 

Segment 16/12//4: 

• This segment extends from RM 0.86 to the water intake for the Troutlodge Hatchery at 
RM 1.0. 

• The channel is dry in this segment.  The stream is essentially diverted through the 
hatchery in this segment. 
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Segment 16/12//5: 

• This segment is hereby re-described as extending from RM 1.0 at the Hatchery intake 
upstream to RM 1.8 where the stream “daylights” as a perennial stream. 

• There is a series of wetlands in this segment through which the stream flows slowly over 
a bottom substrate of fine sediment and organic matter.  Remainder of the channel is run 
and pool habitat with some riffles, in the following proportions: 

 

Habitat Unit Length, ft Mean wetted width, ft Area, sq. ft. 

Pool 1,236 48.2 59,543 

Run 1,706 54.1 92,241 

Riffle 394 29.9 11,761 

 

• Substrate in these pool-run-riffle reaches is trout-size gravel. 

• Many pieces of LWD in channel; good refuge and overhead cover for resident 
salmonids. 

Segment 16/12//6: 

• This segment is newly defined and extends upstream from RM 1.8 to RM 3.0.  The 
channel in this segment is dry and is defined only by a few linear wetlands.  A formal 
stream type change will be submitted to DNR for this segment. 

Fish Utilization Information 

• Anadromous and migratory fish utilize the stream up to McCutcheon Road (upper bound 
of segment 16/12//1) owing to questionable culvert; possible access and use up to 
impassable cascades at RM 0.64. 

• Principal spawning area for anadromous fish is 100 m (300 ft) reach in segment 16/12//1 
immediately downstream of McCutcheon Road; other spawning occurs downstream to 
RM 0.3 where fine sediment deposition increases embeddedness to ~100 percent. 

• Principal species use is chum salmon (one of largest chum salmon runs in the Puyallup 
system, may be second only to Fennel Creek).  Small coho run.  Small steelhead run.  
Pink salmon in odd years.  No chinook have been observed (although only one formal 
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survey for chinook has been made, observers watch for them during odd-year pink 
salmon surveys; none have ever been observed). 

• Summary of spawning data compiled by WDFW and Puyallup Tribe; cited in AES and 
Beck (1997): 

 

 Spawning Season Period of Record 
Mean Peak 

Density Fish/mile 

Chum Dec-Jan 1970-1996 191.8 

Coho Oct-Jan 1970-1996 37.9 

Winter steelhead Dec-Jan 1982-1995 38.7 

Pink (odd years only) Sept-Oct 1981, 1989, 1995 1.7 

Chinook Sept-Oct 1976 (only formal 
survey) 

0 

 

• Other fish species reported (AES and Beck 1997): 

In segment 16/12//1: cutthroat (estimated density 0.34 fish/sq. m.), rainbow (or juvenile 
steelhead), juvenile coho (estimated density 0.11 fish/sq. m), sculpin spp., and larval 
Pacific lamprey. 

In segment 16/12//5 upstream from Troutlodge Hatchery intake: cutthroat (juveniles 50 
mm and less and adults > 50 mm) and sculpins collected at RM 1.46; cutthroat juvs and 
adults collected at RM 1.7. 

• In segment 16/12//6 the stream is dry except for a line of isolated wetlands, and appears 
to be non-fish bearing water.  A formal stream type change will be submitted to DNR for 
this segment. 

Culvert/Barrier Analysis 

• Pierce Conservation District (2000) lists culvert at McCutcheon Road (upper bound of 
segment 16/12//1) as questionable for passage; appeared blocked when viewed on 
2/8/2001. 

• Impassable cascades at RM0.64, segment 16/12//3 (Williams et al. 1975; AES and 
Beck 1997). 

• Troutlodge Hatchery intake dewaters channel in segment 16/12//4. 
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Stream Flow/Hydrology and Water Temperature Information 

• Streamflow monitored from Nov., 1995 to Dec., 1996 (reported in Huckell/Weinman 
1998): 

high  21.0 cfs primarily in summer 

low  8.7 cfs primarily in winter 

Av. annual  16.0 cfs 

• One-time only streamflow and temperature measurements made at RM 0.4, Sept. 23, 
1996 (reported by AES and Beck 1997):  discharge 12.6 cfs; water temperature 12O C. 

• Another one-time streamflow measurement made by USGS 800 ft. upstream from 
pipeline road crossing (in segment 16/12//5) on Sept. 2, 1965 (reported in Williams and 
Riis 1989):  discharge 13.8 cfs. 

• Discharge does not vary significantly during storm events (Huckell/Weinman 1998). 

• Periods of high and low flow in Canyonfalls Creek occur at different times of year than in 
the Puyallup River. 

• Huckell/Weinman (1998) state that a large proportion of Canyonfalls Creek water supply 
is groundwater input from an aquifer beneath the Cascadia development site.  About 75 
percent of this site (total acreage 4719 acres) provides groundwater capture for 
Canyonfalls Creek. 

• Canyonfalls Creek discharge appears to be somewhat higher than the nearby, larger 
Fennel Creek drainage.  This may be due to the substantial groundwater input reported 
by Huckell/Weinman (1998). 

• Segments 16/12//1 and at least a portion of 16/12//2 lie within the Puyallup River 100-
year floodplain (Montgomery 1991). 

Total Impervious Area (TIA) 

• Segments 16/12//1 through 16/12//5 flow through land zoned “Rural Five;” estimated TIA 
10 percent. 

• Segment 16/12//6, although zoned “Employment Based Planned Community” to reflect 
its location within the Cascadia development, is located in a forested canyon intended to 
be preserved from development; estimated TIA zero.  TIA of the Cascadia development 
itself, presently in early success ional forest land (TIA essentially zero), is expected to 
increase to greater than 20 percent over the next 20 years (Huckell/Weinman 1998). 
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Channel and Flow Modifications 

 

Riparian Condition/Riparian Breaks 

• Downstream of McCutcheon Road (segment 16/12//1), riparian zone dominated by red 
alder but also contains mature bigleaf maple and mature black cottonwood. 

• Red alder, Douglas-fir, western hemlock and red-cedar occur along the riparian zone in 
headwaters down to Troutlodge hatchery (segments 16/12//5 and 16/12//6). 

• Total stream crossings (roads, driveways, fords, railroad tracks and the like) 3; i.e., 1.0 
crossings per mile of stream. 

Water Quality/Section 303(d) Listings 

• None. 

HORSE HAVEN CREEK, STREAM 0589 (AND TRIBUTARIES 0590, 
0591, 0592 & 0593) 

General Description 

• Confluence with Puyallup River at Puyallup RM 20.2; T 19 N, R 4 E, n half sec 25. 

• Horse Haven mainstem stream length given as 3.3 miles, drainage area not stated; 
Tributary 0590 stream length given as 1.4 miles (Williams et al. 1975).  Tribs 0591, 
0592, and 0593 are mapped in Williams et al. (1975) but no stream lengths are given. 

• Mainstem heads at a small 1 to 1.4 acre lake, el. ~440 ft, in T18N, R5E, sec. 6, 
southwest of the Orting Soldiers Home.  It drains west then north through a steep gully 
with an impassable cascade, and emerges on the valley floor near the Soldiers Home 
where it is joined by tribs 0592 and 0593.  The stream becomes a valley tributary flowing 
northwest along the base of the bluff for approximately 2 miles to its confluence with 
Tributary 0590 (called Lorraine Creek by Pierce Conservation District 2000) which itself 
originates at a pond, el ~450 ft., in T19N, R4E, SW 1/4 of SW 1/4 sec. 36, then flows 
west down a steep ravine with an impassable cascade to the valley floor where it turns 
north to join the mainstem.  Horse Haven then continues north-northwest to join the 
Puyallup River at Puyallup RM 20.2. 

• The gullies of both the mainstem and Tributary 0590 appear inaccessible and forested 
(based on the USGS Orting quad revised 1994).  However, the headwaters of Tributary 
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0590 (Lorraine Creek) are located in an area designated Master Planned Community on 
the Pierce County land use map and are within the boundary of the Rainier Terrace 
Planned Community development (Thorpe and Stepan 1985).  The valley floor is a 
mixed use area; homes and agriculture. 

• NOTE:  the Puyallup Tribe considered building a hatchery somewhere in the upper 
valley floor reaches of the Horse Haven Creek system but abandoned the idea due to 
ephemeral nature of the streamflow in the late summer months (R. Ladley, Puyallup 
Tribe, personal communication 3/19/2001). 

Stream Segments and Attributes 

Segment attributes from SSHIAP based on WDNR/WDFW hydrolayer. 

 

Segment Length, ft. Habitat Class Gradient/Confinement
16/20//1 5600 1 < 1% unconfined 

16/20//2 3200 1 < 1% unconfined 

16/20//3 400 6 (lake, 1.4 acres) < 1% unconfined 

16/20//4 5200 1 < 1% unconfined 

16/20//5 600 1 1-2% unconfined 

16/20//6 1600 1 1-2% confined 

16/20//7 400 1 4-8% confined 

16/20//8 600 1 8-20% confined 

16/20//9 400 1 > 20% confined 

16/20//10 600 1 8-20% confined 

16/20//11 600 6 (lake, 2.9 acres) < 1% unconfined 

16/20//12 600 1 4-8% confined 

Tributary 0590    

16/20/2//1 4000 1 < 1% unconfined 

16/20/2//2 1600 1 > 20% confined 

16/20/2//3 800 1 4-8% confined 

16/20/2//4 1000 1 2-4% unconfined 

16/20/2//5 200 6 (lake, 1.4 acres) < 1% unconfined 

16/20/2//6 600 8 (wetland, 4.3 acres) < 1% unconfined 
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Stream Habitat Survey 

 

Fish Utilization Information 

• Williams et al. (1975) listed both Horse Haven and Tributary 0590 as used by coho and 
possibly used by chum. 

• Chum use of Horse Haven confirmed by D. Nauer, WDFW (personal communication 
3/19/2001). 

• Puyallup River EDT Project (ongoing 2001) lists coho use upstream to RM 3.2 in 
mainstem (to impassable cascade) and upstream in Tributary 0590 to RM 0.9 (to 
impassable cascade). 

• WDFW/WDNR Hydrolayer types the mainstem as fish bearing water to impassable 
cascade at RM 3.1; Tributary 0590 typed as fish bearing water to mouth of gully at valley 
wall, RM 0.8. 

• Puyallup River EDT Project (ongoing 2001) presumes bull trout present in the fish 
bearing reaches. 

• R. Ladley (Puyallup Tribe, personal communication 3/19/2001) says tribal biologists 
have electroshocked cutthroat trout and juvenile coho in upper valley floor segments of 
the Horse Haven system, but he is unsure if adult coho access these reaches for 
spawning.  He considers it more likely that juvenile coho spawned elsewhere are finding 
and using these stream reaches as rearing habitat. 

• Based on Pierce Conservation District (2000) barrier analysis, present upstream extent 
of anadromous and migratory fish use may be RM 1.4 on mainstem, owing to an 
impassable culvert under Goltz Rd. at this location.  Aside from a questionable culvert at 
RM 0.2, upper extent of anadromous and migratory fish use of Trib. 0590 appears to be 
RM 0.8. 

• According to Wolcott (1965), the lake at the head of Tributary 0590 (called Thun Field 
Pond or Howe Road Pond) is a 10-acre pond (variable in size) formed by beaver dams.  
Rainbow trout were stocked prior to 1965 as were “Montana black-spotted trout” 
(hatchery reared Yellowstone or westslope cutthroat trout, stocked in 1958) for 
recreational angling (Wolcott 1965), but WDFW has no record of these or any more 
recent fish plants in its file (T. Cropp, WDFW, personal communication 2001). 
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Stream Flow/Hydrology 

• Segment 16/20//1 lies within the Puyallup River 100-year floodplain 
(Montgomery 1991). 

Culvert/Barrier Analysis 

• Pierce Conservation District (2000) lists culvert at RM 0.4, crossing of 168th St. NE 
(Goltz Rd), questionable for passage; looked passable when viewed on 2/8/2001. 

• Another questionable culvert mapped at a spur driveway west of Goltz Rd at about RM 
1.2. 

• Impassable culvert mapped at RM 1.4, crossing of Goltz Rd. 

• Impassable driveway culvert mapped just south of Orting-Kapowsin Road in segment 
16/20//5. 

• Impassable cascade on mainstem at RM 3.1 (segment 16/20//9). 

• On Tributary 0590, questionable culvert mapped at RM 0.2, segment 16/20/2//1. 

• Impassable cascade on Tributary 0590 at RM 0.8 (midway in segment 16/20/2//2). 

Total Impervious Area (TIA) 

• Segments 16/20//1 through 16/20//3 and the lower three-quarters of segment 16/20//4 
flow through lands zoned “Rural Five,” estimated TIA 10 percent (May et al. 1997). 

• Upper quarter of segment 16/20//4 and all of 16/20//5 flow through lands designated 
“Agricultural,” estimated TIA 5 percent (May et al. 1997). 

• Segment 16/20//6 grades through lands designated “Agricultural” to “Rural Ten,” 
estimated TIA ranges from 5 percent to 10 percent (May et al. 1997). 

• Segments 16/20//7 through 16/20//12 flow through lands designated “Rural Ten,” 
estimated TIA 10 percent (May et al. 1997). 

Riparian Condition/Riparian Breaks 

• Large duck pond with wier and private beautification project constructed where stream 
flows through private property just upstream of Goltz Road crossing (RM 1.4) (PCT and 
E. Adams, Entranco, field reconnaissance 2/8/2001). 
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• Total stream crossings (roads, driveways, fords, railroad tracks, and the like; mainstem 
only) 9; i.e., 2.7 crossings per mile of stream. 

Channel and Flow Modifications 

 

Water Quality/Section 303(d) Listings 

• None listed. 
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INTRODUCTION 

The Mid-Puyallup Basin extends upstream along the Puyallup River from approximately river 
mile (RM) 7 below Puyallup to approximately RM 26.5 upstream of Orting, not including the 
Carbon River and Stuck River drainages.  Pierce County Public Works and Utilities, Water 
Programs Division, has begun a planning process to identify and prioritize its projects and other 
activities within this basin, in order to update the storm drainage and surface water management 
plan adopted by the County in 1991.  Information regarding water management issues such as 
flooding, water quality and quantity, and fisheries resources is being collected and will be 
evaluated to determine the most effective means of protecting resources and preventing 
damage to public and private properties. 

Specifically, we were asked to address fisheries and fish habitat condition in six tributaries of the 
Mid-Puyallup Basin, including: 

•  Unnamed tributary 0399, confluence at Puyallup RM 12.2; 

•  Unnamed tributary 0400, confluence at Puyallup RM 13.1; 

•  Ball Creek, tributary 0405, confuence at Puyallup RM 14.9; 

•  Fennel Creek, tributary 0406, confluence at Puyallup RM 15.5; 

•  Canyonfalls Creek, tributary 0410, confluence at Puyallup RM 16.2; 

•  Horse Haven Creek, tributary 0589, confluence at Puyallup RM 20.2. 

 

The Scope of Work for this project mandated that we evaluate baseline habitat 
conditions in these six tributaries using the protocol set forth in the Tri-County Urban 
Issues ESA Study (R2 Consultants et al. 2000).  This protocol uses a two-phased 
approach.  Phase I is essentially a desktop exercise using information from existing 
sources to pre-classify habitat into reaches suitable for use by fish, reaches unlikely 
to be suitable for use, and reaches requireing a “second look,” i.e., a closer 
examination in the field, which is done in Phase II.  The output of this assessment is 
a classification of segments of each tributary as Good, Fair, or Poor habitat for fish. 

 

Results of the Phase I pre-field work were presented In our earlier report (Trotter 
2001).  Based on these results, we recommended field surveys of stream segments 
in Ball Creek, Fennel Creek, Canyonfalls Creek, and Horse Haven Creek. 
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METHODS 
 
Application of Tri-County Phase II Methodologies 

 

The Tri-County Phase II assessment module uses a standard suite of field methods 
to measure habitat quality and quantity in terms of ten parameters: (1) riparian 
condition, (2) substrate composition, (3) embeddedness of dominant substrate, (4) 
bank condition, (5) condition of benthic invertebrate community (BIBI score), (6) 
passage barriers, (7) pool frequency, (8) channel pattern/bedform, (9) large woody 
debris (LWD), and (10) water temperature (7-day average maxima). 

 

Items 1 through 4 and 6 through 9 were measured during the month of June, 2001 in 
segments where we were able to aquire permission for access.  Item 5, the 
assessment of benthic invertebrate community condition using the so-called Benthic 
Index of Biotic Integrity, or BIBI score, requires collections to be made in the field 
during the month of September (May et al. 1997).  For item 10, we could not collect 
the data for 7-day average maxima determinations.  Rather, we report the water 
temperature as we found it on the day of the survey.  We ascertained fish 
presence/absence in the segments surveyed using visual observation, seining, or 
backpack electroshocking as conditions required. 

 

Further on the BIBI methodology, scores for BIBI ratings range from 10 to 50; the 
poorer or more degraded the site the lower the BIBI score.  Sites scoring 35 and 
above are generally considered good to excellent sites, those scoring below 25 are 
considered poor.  In the field, it is desired that samples be collected from gravel 
riffles.  When we could not find any suitable collection habitat anywhere at the site, 
we automatically gave that site the lowest possible score and enclosed that score in 
parentheses, ie., (10).  This happened for two of the stream segments we evaluated.  
At another stream segment, we were refused access for BIBI collection where we 
had been granted permission earlier in the year when we conducted the physical 
habitat survey.  No BIBI score was entered for this segment. 

 

In addition to these parameters, Pierce County requested that we also measure 
dissolved oxygen concentration, pH, conductivity, and turbidity at each surveyed 
segment, which we did using standard instrumental methods and instruments 
supplied by the County.  All measurements reported here were made on the same 
day when all streams were flowing at seasonally normal levels, except for a series of 
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measurements made on Fennel Creek where we tracked changes in water quality at 
a single site over a period of 3 weeks following a bankfull rain event. 

 

 

RESULTS 
 

This section presents results of the field assessment of fisheries, fish habitat, water 
quality, and BIBI scores in accessible segments of Ball Creek, Fennel Creek, and 
Horse Haven Creek.  Additional information was also obtained about the fisheries, 
habitat, and water quality values of upper segments of Canyonfalls Creek which 
precluded the necessity of field work in this system. 

 

Completed field data forms for the survey are included in Appendix A, with narrative 
descriptions of habitat condition presented below.  Appendix B contains a set of 35-
mm slides of typical habitat features taken at various points in the survey.  Appendix 
C summarizes BIBI scores for surveyed stream segments. 

 

 

Ball Creek, Stream 0405 

 

OVERALL DESCRIPTION 

 

Ball Creek is a valley floor tributary originating south of Old Military Road at the base 
of a bluff that forms the Puyallup Valley west wall.  This stream flows diagonally 
northeast across the valley floor, crosses SR-162 and 106th St. E., and continues to 
its confluence with the Puyallup River at Puyallup RM 14.9 in Township 19 N, Range 
5 E, section 6.  Ball Creek flows through land alternately used for agriculture and 
residential housing. 

 

Stream length is given in Williams et al. (1975) as 1.35 miles, and summation of 
SSHIAP segment lengths gives 1.7 miles.  But we observed that even the SSHIAP 
stream length is in error.  The source of Ball Creek appears to be a system of springs 
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and seeps coming down off the west valley wall at a point approximately 0.75 mile 
south of the mapped channel origin, about where the City of Tacoma aqueduct 
crosses the valley floor, giving an actual stream length closer to 2.4 or 2.5 miles.  
The channel appears to be perennial and large enough to be fish-bearing from that 
point northward. 

 

Our field survey of Ball Creek stream segments was limited by the fact that we were 
denied access to segment 16/10//1 and much of segments 16/10//2 and 16/10//3.  
Our survey was thus restricted to only 220 ft of segment 16/10//2 from its lower 
bound at 106th St. E. upstream to the end of a cooperative local resident’s 
ownership, and a 394 ft reach of segment 16/10//3 near its upper bound at Old 
Military Road, where we found another cooperative property owner. 

 

PHYSICAL HABITAT SURVEY, SEGMENT 16/10//1 

Although we were denied access to segment 16/10//1, the surrounding land and 
riparian corridor through which this segment passes to its confluence with the 
Puyallup River can be seen from 106th St. E.  This is a large tract of agricultural land 
with a thin, discontinuous riparian corridor of shrubs and deciduous trees.  At the 
upper bound of the segment at 106th St. E. is a large manmade duck pond 
surrounded by carefully landscaped grounds with willow trees whose folage 
overhangs and shades the pond. 

 

The culvert under 106th St. E. and another culvert downstream of the duck pond are 
listed by Pierce Conservation District (2000) as blocking fish migration.  Since 
salmon have been observed upstream of these culverts, we conclude that in their 
present condition they impede but do not block upstream or downstream movements 
of fish. 

 

PHYSICAL HABITAT SURVEY, SEGMENT 16/10//2 

A 220-ft reach of this segment was surveyed beginning at the upstream side of the 
culvert under 106th St. E.  Riparian vegetation along the surveyed reach consists of 
manicured lawn on the RB and field grass on the LB.  The RB property owner has 
planted several deciduous and coniferous trees near the creek, but they provide only 
limited shading.  No trees are present along the LB.  Upstream of the surveyed reach 
are homes and fields with riparian condition similar to the surveyed reach.  At least 
one other manmade duck pond is visible upstream. 
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Immediately upstream of the 106th St. E. culvert, sediment has deposited in the 
stream bed to a depth of 2 ft.  This restricts flow through the culvert to about one 
third of the potential flow volume.  The property owner indicated that dredging of the 
channel has been a yearly neighborhood event in the past at this location, and 
flooding is a serious problem at 106th St. E. 

 

Glide habitat predominates through the surveyed reach.  There is no LWD in the 
channel.  The only pools vsisble are the manmade duck ponds located upstream and 
downstream from the surveyed reach.  Substrate consists of sand and silt up to the 
2+20 mark, where small gravels appear.  Our impression is that these gravels would 
comprise most of the streambed substrate were it not for the thick layer of fine 
sediment which has buried or heavily embedded these gravels over the years.  
Embeddedness of the gravel is about 25 percent at the upper end of the surveyed 
reach, but 100 percent over the remaining 90 + percent of the reach. 

 

Pierce Conservation District (2000) has mapped two additional culverts in segment 
16/10//2 as blocking.  We were unable to examine these culverts.  However, since 
salmon have been observed upstream of their locations, we conclude that in their 
present condition they impede but do not completely block upstream or downstream 
movements of fish. 

 

PHYSICAL HABITAT SURVEY, SEGMENT 16/10//3 

We surveyed 394 ft of this segment across the property at 14305 Military Road, 
moving upstream from the upstream side of a 2-ft diameter culvert listed as passable 
by Pierce Conservation District (2000).  Here, 0.8 ft of deposited fine sediment 
reduces flow in the culvert by approximately 40 percent.  Thick willow and vine maple 
dominate the riparian zone.  There is little if any woody debris in the channel, which 
consists mostly of glide habitat with sand and fine sediment as the substrate. 

 

The sediment layer in the channel and riparian condition remain as described until 
0+65 where the willow and vine maple give way to a groomed lawn.  At this point the 
sand and silt also give way to a well graveled streambed with small pools and gravel 
riffles, and generally quite good spawning habitat.  Several of the small pools have 
residual depths equal to or exceeding 1 ft.  Streambanks across the lawn area have 
been armored with rock by the property owners. 
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The habitat conditions described for the lawn area appear to continue upstream 
beyond our survey reach to the culvert where Military Road crosses, which marks the 
upper bound of segment 16/10//3. 

 

WATER QUALITY MEASUREMENTS 

Water quality measurements for Ball Creek stream segments 16/10//2 (measured 
upstream of 106th St. E.) and 16/10//3 (measured at 14305 Military Road) are 
shown in Table 1. 

 

TABLE 1.  WATER QUALITY, BALL CREEK STREAM 
SEGMENTS 

 

Stream Segment 

 

16/10//2 16/10//3 

Dissolved Oxygen, 
mg/L 

 

 

8.8 

 

9.6 

Turbidity, ntu 

 

1.3 1.0 

Conductivity, 
microsiemens 

 

226 194 

pH 

 

7.8 7.9 

Water temperature, 

degrees C 

18.2 not recorded 
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BIBI SCORES 

No suitable collection habitat could be found in the accessible length of segment 
16/10//2.  Therefore, a score of (10) was entered for this segment.  No score was 
entered for segment 16/10//3 owing to denial of access to make the collection. 

 

FISHES OBSERVED 

During our survey, a school of approximately 20 coho salmon parr was observed on 
the downstream side of the106th St. E. culvert, just inside the upper bound of 
segment 16/10//1.  Adult coho in the act of spawning in the creek were observed by 
a property owner near the upper end of segment 16/10//3 in November 2000, and 
the local WDFW biologist disclosed that adult coho ascended the creek at least as 
far as the culvert under Military Road, a few hundred feet upstream of our segment 
16/10//3 survey location (D. Nauer, Washington Department of Fish and Wildlife, 
personal communication June 29, 2001).  We also observed stream resident 
cutthroat trout during our survey of segment 16/10//3. 

 

No releases of hatchery-origin coho have been made in this creek by the State or 
Tribes (C. Baranski, Washington Department of Fish and Wildlife, personal 
communication June 29, 2001).  However, a local resident told us that in 1974 or 
1975 a single “unofficial” release of between 500 and 1,000 coho fry was made by a 
property owner (who happened to be a hatchery worker) at the lower bound of 
segment 16/10//2 (B. Gregory, personal communication July 5, 2001). 

 

PHASE II DECISION BOX 

Although Ball Creek was observed to be a fish bearing stream and is utilized by coho 
salmon and cutthroat trout for spawning and rearing, we conclude from our pre-field 
and field observations that stream habitat quality and quantity is poor in most 
segments and can be ranked no better than fair in the other segment examined.  
Water temperature at the lower bound of segment 16/10//2 was 18.2O C on the day 
of measurement, which exceeds the State DOE standard of no greater than 16O C 
for tributaries of streams that are Shorelines of the State (the Puyallup River is such 
a stream), reinforcing our assessment of habitat quality of Ball Creek as poor to fair.  
Our Phase II Decision Box for stream segments in Ball Creek is shown in Table 2. 
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Table 2.  Phase II Decision Box for Ball Creek Stream Segments 

 

Habitat Quality and Quantity 

Channel 

Alteration 

 

Good 

 

Fair 

 

Poor 

 

Low 

 

 

Moderate 

 

 16/10//3 16/10//1 

16/10//2 

 

High  

 

 

Fennel Creek, Stream 0406 

 

OVERALL DESCRIPTION 

Fennel Creek originates on the old Osceola mud flow near the north side of SR-410 
east of the intersection with 234th St. E.  The stream flows generally west toward the 
City of Bonney Lake, then turns south and flows through an old Vashon-age 
meltwater drainage channel that also was filled by a lobe of the Osceola mud flow 
(Crandell 1963) to Victor Falls, RM 2, where the course alters to the west through a 
steep canyon to the Puyallup Valley floor at McCutcheon Road, RM 0.4.  There the 
stream flattens and turns north to flow across the valley floor to its confluence with 
the Puyallup River at Puyallup RM 15.5 in Township 19 N, Range 5 E, se corner of 
se corner of section 6.  The stream has also been known in the past as Kelly Creek.  
Stream length is given as 7.95 miles and drainage area as 6.58 sq. mi. in Williams et 
al. (1975). 

w\99043\99403-34_june 02\TrotterFiles\Part2Revised_0528(05/28/02):sks B-8 



 

 

Fennel Creek drains a mixed use area of agriculture, rural, suburban and urban 
housing, plus some light industry.  Much new housing development is occurring in 
the valley area and some within the canyon south of the City of Bonney Lake.  A 
large gravel quarry (Maranatha Gravel) is located at the face of the bluff that forms 
the south valley wall of Fennel Creek just upstream from McCutcheon Road, 
approximately RM 0.5. 

 

Near the Fennel Creek headwaters along Old Sumner-Buckley Highway, RM 
approximately 5.4–6.2, the stream parallels the roadway quite closely and flooding 
problems from stormwater flow occur.  See Foster Wheeler (1999) for details of 
proposed solutions.  Foster Wheeler (1999) has produced an environmental analysis 
of the entire Fennel Creek corridor for the City of Bonney Lake. 

 

Based on the pre-field assessment (Trotter 2001), we wished to survey segments 
16/11//6, 16/11//7 and 16/11//8 more closely in the field.  We were unable to obtain 
access to segment 16/11//6; however, we were able to survey almost the entire 
length of segments 16/11//7 and 16/11//8. 

 

PHYSICAL HABITAT SURVEY, SEGMENT 16/11//7 

We accessed this segment at the downstream property boundary of Willowbrook 
Estates, which corresponds closely with the location of the segment lower bound.  
This point is just upstream of an island created by a channel split, which may 
delineate the actual SSHIAP segment boundary. 

 

Riparian vegetation through this reach consists of a mixture of cedar, alder, maple 
and an occasional spruce, most trees 50-70 ft tall.  Riparian condition is generally 
good; however, the right bank (RB) riparian zone is only one row of trees wide the 
entire length of the Willowbrook development which extends upstream 2942 ft from 
our starting point.  A dike set back about 100 ft from the creek separates the 
development from the stream channel.  Inside the dike are two retention ponds that 
we estimate are, combined, about an acre in size.  An outlet from these ponds 
discharges into the creek at 269 ft.  Springs seep into the channel from the RB at this 
point as well.  At 630 ft, a fairly large, crystal-clear spring bubbles up in a left-bank 
(LB) pool.  Water temperature in the seep was 2 deg. C colder than the water flowing 
in the main channel.  A 500 ft break in the forested riparian zone occurs at 1481 ft, 
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where an open area, shaded only by thick, overhanging blackberry, salmonberry, 
and field grasses, occurs. 

 

Streambanks appear stable through this reach, except at 630 ft, where the bank 
appears to be actively undercutting.  The stream is shallow and dominated by riffle 
and shallow pool habitat.  Substrate throughout this reach is cobble and gravel.  At 
1927 ft, a manmade rock weir creates a series of deeper pools upstream.  Also at 
1927 ft, the stream appears to have been straightened at some time in the past, as 
suggested by the presence of bank armoring and a RB dike. 

 

Continuing upstream from the Willowbrook Estates boundary at the 2942 ft 
benchmark, the riparian corridor is dominated by older trees (alder, spruce, and 
cedar which we estimate to be 80-100 years in age).  Channel condition and 
substrate continue as described, but considerable amounts of LWD are present in 
the channel where the stream flows through this older stand. 

 

Not having permission to access the property parcel upstream, our survey of this 
portion of segment 16/11//7 concluded at a substantial natural logjam at 3743 ft, just 
upstream of where a LB side channel enters the creek.  The survey resumed at the 
upstream side of the box culvert under SR-410. 

 

Riparian Condition for the next 780 ft upstream from SR-410, consists of large 50-
year-old cedar, maple, alder and ash.  At 1209 ft a fence crosses the stream and has 
trapped a considerable amount of small woody debris, creating a jam that extends 20 
ft upstream. 

 

Riparian Condition changes dramatically at 1275 upstream from SR-410 where the 
50-year-old timber gives way to low growing, relatively young planted willow, nine-
bark, ash, cottonwood, and grass.  This, we are told, is a mitigation area for riparian 
area lost to construction of the SR-410 overpass.  The mitigation area extends 
upstream for approximately 1100 ft to the Sumner/Buckley Highway.  Another fenced 
mitigation area starts 30 ft upstream from the culvert under Sumner/Buckley Highway 
and extends upstream for nearly 300 ft.  This mitigation area has been planted with 
mostly deciduous plants within the last ten years and does not provide shade or 
recruitment potential at this time.  Grasses border this portion of segment 16/11//7. 
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Bankfull width (BFW) measurements made along this reach of segment 16/11//7 
fluctuate between 15 and 35 feet.  Channel conditions consist of meandering 
undercut banks, a primary floodplain channel, secondary palustrine braided side 
channels, and a series of long glides.  Throughout the bankfull channel there are 
aquatic plants, mainly bullrushes, but only a handful of trees occur along the stream, 
including alder, willow and crabapple, to the end of segment 16/11//7 where Bonney 
Lake Creek enters Fennel Creek 1938 ft upstream from Sumner/Buckley Highway.  
Bonney Lake Creek, with a 20 feet bankful width and adjacent wooded wetlands, 
introduces a significant volume of water to Fennel Creek.  This water is considerably 
warmer than what is encountered in the mainstem (see water temperature 
measurements recorded in Table 4) and influences Fennel Creek water temperature 
for a considerable distance downstream. 

 

PHYSICAL HABITAT SURVEY, SEGMENT 16/11//8 

Upon entering segment 16/11//8, riparian condition quickly changes from an open, 
poorly shaded field to a well-shaded extremely dense willow thicket.  Most of the 
trees and brush are less than twenty years old and do not offer LWD recruitment at 
this time.  However some of the small woody debris as well as living trees were 
acting as pool forming control elements.  A fence starts on the upstream side of the 
Bonney Lake Creek confluence and runs parallel to the stream along the left bank 
riparian corridor 8 to 15 feet back from the streambed.  A cattle access gate (no 
signs of recent use) is located approximately 830 ft upstream from the segment 
lower bound. 

 

Channel conditions remain the same as previously described, with meandering 
undercut banks, a primary floodplain channel, secondary palustrine braided side 
channels, and a series of long glides. 

 

At 1530 ft, an unmapped tributary enters segment 16/11//8 from a pasture on the left 
bank.  This stream is a ditched channel 4 to 6 ft wide and is draining a pastureland 
south of Fennel Creek.  At this point the right bank riparian zone is a thickly covered 
mixture of willow, nine bark, blackberry, spirea and salmonberry while the left bank 
riparian zone is primarily field grass.  Some of the RB alder and willow are in the 50-
year age range and provide potential LWD recruitment.  At 2740 ft a wetland 
drainage seep enters from the right bank.  This stream is 2 to 4 ft wide and is 
associated with RB forested wetlands. 
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At 3815 ft, approximately three-fourths of the way through segment 16/11//8, LWD 
recruitment potential improves due to an ever-increasing number of medium to large 
alders primarily located along the right bank. There is also an abundance of small 
woody debris in the channel.  At 4006 ft a 6-inch drainpipe enters from the LB 
possibly the outlet of drain tile draining pasture wetlands to the south. 

 

Increasing amounts of garbage appear in the stream as the Kelly Road bridge is 
approached.  A mixture of SWD and tires actually forms a pool control point at 4266 
ft.  However, the increasingly eclectic combination of litter includes disturbing items 
such as pesticide/herbicide application sprayers.  At 4586 ft a chainlink fence serves 
as a garbage collection point. 

 

It was determined to end the Fennel Creek field assessment at the Kelly Road bridge 
abutment at 4754 ft.  While this bridge is approximately 200 feet downstream from 
the mapped upper bound of segment 16/11//8, spot-checking from Kelly Road led to 
the opinion that habitat features remain the same over this short distance as already 
described. 

 

FISHES OBSERVED 

We know from previous information (see Trotter 2001) that anadromous and 
migratory fish use Fennel Creek up to Victor Falls at RM 2.0, segment 16/11//5.  This 
includes coho salmon, winter steelhead, pink salmon (in odd years), and one of the 
strongest runs of chum salmon in the Puyallup Basin. 

 

Chinook salmon, listed as threatened under the U. S. Endangered Species Act, also 
use segment 16/11//1 and part of segment 16/11//2, although Fennel Creek is not 
considered a major spawning tributary for chinook (WDFW and WWTIT 1994). 

 

Resident cutthroat trout have been reported from stream segments upstream of 
Victor Falls in the past, but we observed none during our present field work.  One 
possible reason for our failure to detect trout in the stream is given below in the 
Water Quality section.  We did observe sculpins (qualitatively the most abundant of 
the fishes), three-spine stickleback, and western brook lamprey in the segments 
surveyed. 
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WATER QUALITY MEASUREMENTS 

Water quality measurements were taken at the lower bound of segment 16/11/7, at 
the Sumner Buckley Highway in segment 16/11//7, in Bonney Lake Creek a short 
distance upstream  from the segment break between 16/11//7 and 16/11//8, and at 
the upper bound of segment 16/11//8.  These measurements are recorded in Table 3 
below. 

 

TABLE 3.  WATER QUALITY, FENNEL CREEK 
STREAMSEGMENTS 

 

Stream 
Segment 

 

16/11//7 

Lower 
bound 

16/11//7 

Sumner/ 

Buckley 

Bonney 
Lake 

Creek 

16/11//8 

Upper 
bound 

Dissolved 
Oxygen, mg/L 

 

 

8.2 

 

11.7 

 

7.5 

 

8.1 

Turbidity, ntu 

 

 

1.5 

 

1.5 

 

1.4 

 

2.0 

Conductivity, 
microsiemens 

 

 

185 

 

159 

 

186 

 

162 

pH 

 

6.9 7.6 6.8 6.9 

Water 
temperature, 

degrees C 

 

11.2 

 

13.4 

 

14.1 

 

13.2 
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On one of our attempts to survey the reach of segment 16/11//7 immediately 
upstream of the Sumner/Buckley Highway, we happened to arrive at the beginning of 
a heavy rain event that resulted in approximately 0.98 inches of precipitation over a 
24-hour period.  The creek was judged to be flowing at bankfull stage the day 
following this event.  We took advantage to record a series of water quality 
measurements at this location at bankfull stage and over the ensuing 3-week period 
in order to assess any changes that might follow such an event.  These 
measurements are presented in Table 4.  Owing to a malfunctioning meter, 
conductivity readings were missed for all but the final day. 

 

TABLE 4.  WATER QUALITY OF FENNEL CREEK AT 
SUMNER/BUCKLEY HIGHWAY DURING RECOVERY FROM 
A BANKFULL RAIN EVENT 

 

 

6/12/01 6/14/01 6/21/01 7/03/01 

Dissolved 
Oxygen, mg/L 

 

 

9.2 

 

9.3 

 

9.7 

 

11.7 

Turbidity, ntu 

 

 

7.6 

 

7.6 

 

1.9 

 

1.5 

Conductivity, 
microsiemens 

 

 

 

   

159 

pH 

 

7.4 7.4 7.4 7.6 

Water 
temperature, 

degrees C 

 

11.0 

 

11.0 

 

12.4 

 

13.4 
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The only notable changes in water quality revealed by the data in Table 4 are 1) the 
increase that occurred in dissolved oxygen content (the reading for 7/03/01 is 
actually greater than saturation for the water temperature measured that day, and 
may be a spurious reading) and 2) the dramatic decrease in turbidity, which is to be 
expected.  All other conditions appear to have remained about the same as the 
stream receded to normal flows. 

 

One final note on water quality:  During our survey of segment 16/11//7 upstream 
from the SR-410 crossing, we spoke briefly with the property owner at 9217 Angeline 
Road.  He stated that while there had once been cutthroat trout in the stream, 
approximately 8 to 10 years ago many trout had washed up dead along his property, 
leaving “eels” (probably western brook lamprey) and crayfish as the only aquatic 
species remaining in that portion of the creek.  This was a one-time-only event 
indicative of a fish kill, possibly resulting from an agricultural chemical release since 
that was the major land use of the area at that time.  This kill was evidently not 
reported to or investigated by responsible authorities, since no record of it could be 
found in WDFW or Department of Ecology files. 

 

BIBI SCORES 

Because of its length, three BIBI measurements were made for Fennel Creek stream 
segment 16/11//7.  Two of these measurements were made near the lower bound of 
the segment, one upstream and one downstream of the large, crystal-clear spring, 
mentioned above, that bubbles up in a left-bank pool at 630 ft.  The third 
measurement was made in the mitigation reach upstream of the Sumner/Buckley 
Highway crossing.  At the client's request, a fourth measurement was made in Bonney 
Lake Creek 150 ft. upstream from its confluence with Fennel Creek.  For segment 
16/11//8, only a single BIBI measurement was made near the segment lower bound.  
These measurements resulted in generally poor BIBI scores for both segments.  The 
highest value, a score of 26, occurred below the spring near the lower bound of 
segment 16/11//7.  The results are presented in Table 5 below. 
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TABLE 5.  BIBI SCORES, FENNEL CREEK 
STREAMSEGMENTS 

 

16/11//7 

Lower 
bound 

16/11//7 

Sumner/ 

Buckley 

Bonney 
Lake 

Creek 

16/11//8 

Lower 
bound 

 

26 

18  

 

16 

 

16 

 

18 

 

 

PHASE II DECISION BOX 

Based on our pre-field assessment, we had already concluded that segments 
16/11//1 through 16/11//4 provide good habitat quality and quantity for fish, and 
these segments are utilized for spawning and rearing by salmon and trout.  The 
stream channel has been subjected to a moderate amount of alteration in segments 
16/11//6 and 16/11//7.  However, we found habitat quality and quantity in the lower 
two-thirds of segment 16/11//7 to be surprisingly good even though BIBI scores were 
in the poor range, and we presume that segment 16/11//6 is not much different.  We 
conclude that the upper third of segment 16/11//7 and all of segment 16/11//8 are in 
only fair condition.  Our Phase II Decision Box for stream segments in Fennel Creek 
is shown in Table 5. 
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Table 6.  Phase II Decision Box for Fennel Creek 

 

Habitat Quality and Quantity 

Channel 

Alteration 

 

Good 

 

Fair 

 

Poor 

 

Low 

 

16/11//1 

16/11//2 

16/11//3 

16/11//4 

  

16/11//5 

 

Moderate 

 

16/11//6 

16/11//7 

 

16/11//8 

16/11//10 

16/11//11 

16/11//12 

16/11//13 

 

High 

 

  

16/11//9 

 

 

 

 

Canyonfalls Creek, Stream 0410 

 

GENERAL DESCRIPTION 
 
Canyonfalls Creek heads in wetlands in a geological depression on the border 
between sections 8 and 9 of Township19N, Range 5E, approximately 0.5 mi. south of 
Victor Falls on Fennel Creek.  However, there may not be an open channel here; AES 
and Beck (1997) reported only a series of wetlands extending downstream around a 
“fish hook bend” to the west as far as RM 1.8 where the first surface water 
“daylights.”  From there the stream flows just north of west to the Troutlodge 
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Hatchery at about RM 1.0 where the hatchery water intake (water right for 15 cfs) 
dries the channel.  Return water from the hatchery reenters the stream at RM 0.86.  
The stream then drops through a steep ravine (gradient 17-18 percent) to McCutcheon 
Road, RM 0.55, where the gradient flattens and the stream turns north to join the 
Puyallup River at Puyallup RM 16.2 in Township 19 N, Range 5 E, n half of section 
7.  Stream length is listed as 3.0 miles and drainage area as 1.71 sq. mi. in Williams et 
al. (1975); however, Huckell/Weinman (1998) record the total drainage area as 3.8 sq. 
mi. 

 

The headwaters of Canyonfalls Creek are undeveloped and forested down to the 
Troutlodge Hatchery.  However, the Cascadia Planned Community development is 
planned for the uplands south of Canyonfalls Creek (Huckell/Weinman 1998) and a 
golf course development may be built on the uplands north of the creek, i.e., 
between Canyonfalls and Fennel creeks (Subdivision Development and Design et al. 
1996).  Land use downstream of McCutcheon Road appears to be agricultural and 
sparse residential. 

 

PHYSICAL HABITAT SURVEY 

Access to stream segments in Canyonfalls Creek could not be arranged with the 
property owners, so no field survey was carried out. 

 

WATER QUALITY MEASUREMENTS 

No water quality measurements were made in Canyonfalls Creek.  It is our 
understanding that agents of the nearby Cascadia Planned Community development 
routinely monitor water quality in segment 16/12//5 upstream of the Troutlodge 
Hatchery, and that these results will be shared with Pierce County. 

 

FISHES OBSERVED 

We know from previous information (see Trotter 2001) that anadromous and 
migratory fish use Canyonfalls Creek up to McCutcheon Road, the upper bound of 
segment 16/12//1.  These include a substantial run of chum salmon, and small runs 
of coho salmon, pink salmon (in odd years) and winter steelhead.  A small number of 
chinook salmon also use the stream; six to ten to fish per year have been observed 
by Puyallup Tribal Fisheries personnel during their spawner surveys in the last three 
to four years.  Larval Pacific lamprey and sculpins have also been reported in 
segment 16/12//1. 
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In stream segment 16/12//5, upstream of the the Troutlodge Hatchery, we have 
reliable reports from nearby residents that non-migratory cutthroat trout and rainbow 
trout (the latter probably escapees from the hatchery operation) are present in 
fishable numbers and sizes. 

 

Phase II Decision Box 

 

Canyonfalls Creek flows entirely through private property except at the crossing of 
McCutcheon Road.  The channel has been highly altered in stream segment 16/12//4 
owing to operations of the Troutlodge Hatchery, a commercial hatchery operation.  
Elsewhere, channel alteration appears to be low and habitat quality and quantity 
appears tp be good. 

 

Our Phase II Decision Box for stream segments in Canyonfalls Creek is shown in 
Table 7. 

Table 7.  Phase II Decision Box for Canyonfalls Creek 

Habitat Quality and Quantity 

Channel 

Alteration 

 

Good 

 

Fair 

 

Poor 

 

Low 

 

 

16/12//1 

16/12//5 

16/12//2 

 

16/12//3 

16/12//6 

 

Moderate 

 

   

 

High 

 

   

16/12//4 
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Horse Haven Creek, Stream 0589 
 

GENERAL DESCRIPTION 

 

Several different names are associated with this stream and its tributaries.  We follow 
the convention given in Williams et al. (1975), which is also used on the 
WDFW/WDNR hydrolayer and by SSHIAP. 

 

The Horse Haven mainstem (called Soldiers Home Creek in Thorpe and Stepan 
1985) heads at a small 1 to 1.4 acre pond, elevation approximately 440 ft, in 
Township 18N, Range 5E, section 6 southwest of the Orting Soldiers Home.  It 
drains west then north through a steep gully with an impassable cascade, and 
emerges on the valley floor near the Soldiers Home where it is joined by tributariess 
0592 and 0593.  The stream becomes a valley tributary at this point, flowing 
northwest along the base of the bluff for approximately 2 miles to its confluence with 
Tributary 0590 (called Lorraine Creek by Pierce Conservation District 2000 but 
considered the mainstem of Horse Haven Creek by Thorpe and Stepan 1985).  
Tributary 0590 itself originates at a 10 acre pond, elevation approximately 450 ft, in 
Township19N, Range 4E, sw 1/4 of sw 1/4 section. 36, then flows west down a steep 
ravine with an impassiable cascade to the valley floor. There it turns north to join the 
Horse Haven mainstem.  Horse Haven then continues north-northwest to join the 
Puyallup River at Puyallup RM 20.2 in Township 19 N, Range 4 E, n half of section 
25.  Horse Haven mainstem stream length is given as 3.3 miles and Tributary 0590 
stream length as 1.4 miles inWilliams et al. (1975).  Tributaries 0591, 0592,and 0593 
are also mapped in Williams et al. (1975) but no stream lengths are given. 

 

The gullies of both the mainstem and Tributary 0590 appear inaccessible and 
forested (based on the USGS Orting quad revised 1994).  However, the headwaters 
of Tributary 0590 are located in an area designated Master Planned Community on 
the Pierce County land use map and are within the boundary of the Rainier Terrace 
Planned Community development (Thorpe and Stepan 1985).  The valley floor is a 
mixed use area of homes and agriculture. 
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We were not able to obtain access to much of this stream, including the valley 
segments we were most desirous of surveying based on the pre-field assessment 
(Trotter 2001). We were only able to reach the stream at a single location in segment 
16/20//1 near the upper bound of the segment, and there we made water quality 
measurements but could not conduct a habitat survey because of the limited access 
at this location, nor could we find suitable habitat for BIBI collection.  So instead, we 
examined segments16/20//7 and 16/20//8 in the upper reaches of the mainstem, 
which we entered from the road leading to the Pierce County quarry in Township 
18N, Range 5E, section 6. 

 

PHYSICAL HABITAT, SEGMENTS 16/20//7 AND 16/20//8 

We descended downslope from the gravel pit road and accessed Horesheaven 
Creek at approximately the lower bound of segment 16/20//7.  The stream here flows 
within a forested riparian area dominated by conifers and appears relatively 
undisturbed.  The channel is about 4 ft in wetted width with a bankful width estimated 
at 6 ft, gradient about 2 percent.  There is excellect pool-riffle habitat sequences with 
gravel and cobble substrate.  Spawning habitat is ample and, judging from the 
number of coho parr we observed here (we estimated 30 parr per 100 ft of stream), 
appears to be in good condition and reasonably well used.  Continuing upstream 
about 200 ft, at a point just west of the gravel pit on an old road grade, we 
encountered a recently installed storm drain with a riprap overflow funnel that 
apparently carries runoff from the road above into the creek. 

 

Approximately 500 ft upstream from the stormwater runoff channel, the stream turns 
west, the valley walls narrow, and channel gradient increases to about 5 percent as 
the stream ascends the bluff.  This is the upper bound of segment 16/20//7.  A short 
spring-fed stream (not mapped) enters here from the south.  Above this stream, pool 
size and water flow in the mainstem channel decrease significantly.  Sighting of coho 
parr also ceased at this point, but we did continue to observe resident cutthroat trout, 
albeit less frequently (we estimated cutthroat densities to be about 1 to 5 fish per 100 
ft of stream).  Approximately 500 feet upstream of the seep spring the gradient 
increased abruptly to 10% to 15%, and fish sightings ceased altogether.  This is the 
upper bound of segment 16/20//8 where we terminated our survey. 

 

WATER QUALITY MEASUREMENTS 

Water quality measurements for Horse Haven Creek were taken at the upper 
bound of segment 16/20//1 and at the lower bound of segment 16/20//7.  These 
measurements are presented in Table 8 below 
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TABLE 8.  WATER QUALITY, HORSE HAVEN CREEK 
STREAM SEGMENTS 

 

Stream Segment 

 

16/20//1 16/20//7 

Dissolved Oxygen, 
mg/L 

 

 

8.6 

 

9.7 

Turbidity, ntu 

 

2.6 0.1 

Conductivity, 
microsiemens 

 

169 107 

pH 

 

7.2 6.8 

Water temperature, 

degrees C 

19.3 9.5 

 

These measurements highlight the contrast between the relatively undisturbed, 
good quality habitat condition of segments near the stream headwaters and the 
altered channel conditions downstream in the valley floor.  Higher turbidity, 
higher conductivity, and much warmer stream water characterize the valley floor 
segments. 
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BIBI Scores 

 

No suitable collection habitat could be found in the accessible length of segment 
16/20//1.  Therefore, a score of (10) was entered for this segment.  On the other hand, 
segment 16/20//7 produced the highest score of the survey with a value of 38.  This 
was the only stream segment in the entire mid-Puyallup survey to score in the "good" 
category for Index of Biotic Integrity. 

 

 

FISHES OBSERVED 

From previous information (see Trotter 2001), we know that coho and chum salmon 
fish use Horse Haven Creek along with resident and possibly sea-run cutthroat trout.  
However, up to now it was presumed that anadromous and migratory fish use did not 
extend beyond segment 16/20//2, owing to an impassable culvert at Goltz Road, RM 
1.4 (Pierce Conservation District 2000).  We can now say with certainty that coho 
salmon can access the stream as far upstream as RM 3.2 in the mainstem, segment 
16/20//8, and probably to at least RM 0.8 of tributary 0590, segment 16/20/2//1.  
During our survey of the upper segments of the Horse Haven mainstem, we 
observed juvenile coho (estimated densities about 30 fish per 100 ft of stream) 
rearing in pools in segment 16/20//7, and resident cutthroat trout (estimated densities 
1 to 5 fish per 100 ft of stream) in segment 16/20//8. 

 

Horse Haven Creek was stocked annually with hatchery reared coho salmon fry from 
1981 through 1996 (C. Baranski, Washington Department of Fish and Wildlife, 
personal communication June 29, 2001).  The Puyallup Tribe once considered 
building its own fish hatchery on upper Horse Haven Creek but abandoned the plan 
due to the ephemeral nature of streamflow in the late summer months (R. Ladley, 
Puyallup Tribe, personal communication March 19, 2001). 

 
PHASE II DECISION BOX 

Although the Horse Haven Creek system is a much larger drainage than Ball Creek, 
our pre-field and field assessments indicate that land uses and channel alterations 
have produced about the same effects on habitat quality and quantity in the valley 
floor stream segments as are found in Ball Creek.  We conclude that these valley 
floor segments, while indeed used by fish, provide only poor to fair habitat quality 
and quantity.  On the other hand, segments near the headwaters, where the stream 
descends from uplands, exhibit a low level of alteration and provide good habitat 
quality and quantity for fish. 
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Our Phase II Decision Box for stream segments in Horse Haven Creek is shown in 
Table 9. 

 

Table 9.  Phase II Decision Box for Horse Haven Creek 

 

Habitat Quality and Quantity 

Channel 

Alteration 

 

Good  

 

Fair 

 
Poor 

 

Low 

 

16/20//5 

16/20//6 

16/20//7 

16/20//8 

 16/20//9 

16/20//10 

16/20//11 

16/20//12 

 

Moderate 

 

16/20/2//1 16/20//3 

16/20//4 

 

16/20//1 

16/20//2 

 

 

High 
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APPENDIX A 

 

Field Data Sheets, Segment Habitat Surveys 

 

 

 

APPENDIX B 

 

Photo Sequence, Segment Habitat Survey 

 

Ball Creek 

 

1. Segment 16/10//1, view downstream from 106th St. E. into a private duck pond 
constructed in the creek at the segment upper bound.  A school of about 20 coho 
salmon fry were observed in this pool. 

 

2. Segment 16/10//2,lower bound, view upstream from 106th St. E. 

 

Fennel Creek 

 

3. Segment 16/11//7, lower bound, view downstream toward segment 16/11//6. 
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4. Segment 16/11//7, lower bound, view upstream. 

 

5. Left-bank spring pond connected to Fennel Creek 269 ft upstream of segment 16/11//7 
lower bound. 

 

6. Man-made rock wier in segment 16/11//7 1927 ft upstream from segment lower bound 
creates a pool upstream. 

 

7. LWD jam in segment 16/11//7 3743 ft upstream from segment lower bound. 

 

8. View upstream from the survey point pictured in photo 7. 

 

9. Segment 16/11//7, photo taken at upstream side of SR-410 crossing.  View is 
downstream toward the box culvert under the highway. 

 

10. Segment 16/11//7, view of upstream end of culvert under Old Sumner-Buckley 
Highway. 

 

11. Segment 16/11//7 at Old Sumner-Buckley Highway, view upstream. 

 

12. Segment 16/11//7 at Old Sumner-Buckley Highway, view downstream.  This view 
shows one of two riparian buffer mitigation areas where trees and shrubs have been 
planted to mitigate for losses due to highway construction. 

 

13. Segment 16/11//7 showing the culvert at Old Sumner-Buckley Highway carrying flow 
from a near-bankful rain event that occurred on June 11, 2001. 
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14. Segment 16/11//8, showing riparian condition 830 ft upstream from the segment lower 
bound. 

 

15. Segment 16/11//8, showing riparian habitat 1500 ft upstream from the segment lower 
bound. 

 

16. Left-bank tributary entering segment 16/11//8 from ajoining pasture 1530 ft upstream 
from segment lower bound.  This tributary is a straight, ditcvhed channel with a wetted 
width of 2 ft.  It does not appear on maps of the area.  View south. 

 

17. A short right-bank tributary entering segment 16/11//’8 2015 ft upstream from the 
segment lower bound.  This stream appears to issue from a wetland situated on the 
north side of the Fennel Creek channel. 

 

18. Garbage in segment 16/11//8 near Kelly Creek Road approximately 200 ft 
downstream from the segment upper bound includes an old pesticide/herbicide 
application sprayer. 

 

19. Bridge over Fennel Creek at Kelly Road approximately 200 ft downstream from 
segment 16/11//8 upper bound.  View upstream. 

 

Horse Haven Creek 

 

20. Segment 16/20//7, upper Horse Haven Creek.  Juvenile coho were observed 
throughout this segment; estimated density 30 coho per 100 lineal ft of stream 
channel. 
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APPENDIX C 

 

BIBI Scores 

 

 

Ball Creek 

Segment 16/10//2   (10) 

 Segment 16/10//3   No score 

 

Fennel Creek 

 Segment 16/11//7 lower bound  26, 18 

 Segment 16/11//7 Sumner/Buckley  16 

 Bonney Lake Creek   18 

 Segment 16/11//8   16 

 

Horse Haven Creek 

 Segment 16/20//2   (10) 

 Segment 16/20//7   38 
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